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ABSTRACT 
 
The food security status of college students has a lasting impact during and after their 
college career. The level of food security has an impact on their diet and their ability to 
perform in class, and ultimately shapes their eating habits for the rest of their adult life. The 
Dietary Guidelines from 2010 suggest consuming at least five servings of fruits and 
vegetables (FV) per day, at least 20 grams of fiber per day, and less than 30% of total daily 
calories from fat. International college students coming to the United States to study are 
experiencing the same dietary changes as domestic students; however, they are also 
undergoing various degrees of acculturation and adjustment to a new host country. 
The goals of this research are to 1) determine the food security status of students at 
Iowa State University (ISU); 2) assess the dietary intakes of these students, specifically the 
total fat, fruit, vegetable, and fiber intakes of students at ISU; 3) determine the relationships 
between food security and dietary acculturation for international students; and 4) assess 
association with dietary acculturation and dietary intakes of international students. 
 The online survey responses indicate that many students are food insecure and would 
like to receive information on where to go and who to talk to if they are having trouble 
accessing food. The majority of students are not meeting the recommended FV or fiber 
intakes and are consuming a diet high in fat. International students, who are less acculturated, 
are not consuming as much fat as their acculturated peers but the majority of international 
students are not eating enough FV or fiber. 
 Future research should include developing ways to decrease food insecurity on 
college campuses while providing healthy food options. In addition, new programs should be 
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developed to help students facing problems with food security, increase overall food access, 
and enhance food assistance to students on college campuses. 
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CHAPTER 1.    INTRODUCTION 
 
Food security status on university and college campuses is getting increasing 
attention with the large number of food-insecure students. Students at 4-year colleges and 
community colleges across the United States (US) and internationally are experiencing 
high levels of food insecurity, at 20% and 25% respectively (Dubick et al., 2016). 
Students may not be eating healthy diets during this critical period of their lives, which is 
structuring poor dietary habits later in life. Young adulthood is a critical time for students 
to implement healthy routines to develop healthy eating patterns, but this can be forgotten 
when students are busy with classes and learning time management. 
International students who come to the US to study experience the same stressors 
such as time management and developing healthy eating patterns, but they are also 
experiencing much more. There are additional stressors that international students need to 
adjust to when they move to the US. These students need to learn new cultural practices 
and traditions and adapt to new food choices and practices. The process of dietary 
acculturation is an additional obstacle for international students. This research addresses 
the associations between demographic characteristics and students’ food security status, 
dietary intake, and level of dietary acculturation. 
Thesis Goals 
The goals of this research are to determine the level of food security, dietary 
intakes, and level of acculturation of students at Iowa State University (ISU). 
Goal 1: Determine the food security status of students at ISU. 
Goal 2: Assess the dietary intakes of students, specifically the total fat, fruit, 
vegetable, and fiber intakes of students. 
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Goal 3: Determine the effects of the level of food security on the level of dietary 
acculturation for international students. 
Goal 4: Determine the effects of dietary intake on the level of dietary 
acculturation for international students. 
Thesis Organization 
To understand the levels of food security and dietary intakes of college students in 
the United States, a detailed literature review will describe the challenges students face in 
higher education. An extensive methods section will detail the data collection process and 
analysis. Chapter 4 the first manuscript that addresses food security and dietary intake of 
college students at ISU. Chapter 5 represents study 2, which addresses the association of 
level of dietary acculturation with food security status and dietary intake of international 
students. Both study 1 and 2 use the same survey that will be described in detail in the 
methods section. 
This thesis will close with a summary of the findings, an overall conclusion of the 
data presented, and what future research should include in hope of increasing the food 
security status and improving the diets of students at Iowa State University. The appendix 
contains the Iowa State University Institutional Review Board (IRB) approval form and 
the full survey sent out in April 2018 and September 2018 using the online platform 
SurveyMonkey (Palo Alto, CA). 
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CHAPTER 2.    REVIEW OF LITERATURE 
Food Security 
“Food security exists when all people, at all times, have physical, social, and 
economic access to sufficient, safe and nutritious food, which meets their dietary needs 
and food preferences for an active and healthy life” (FAO, 2018). The United States 
Department of Agriculture (USDA) has four categories of food security: high, marginal, 
low, and very low. At the high food security level, households experience no trouble or 
anxiety about their food supply and have no concerns about where their food it is coming 
from (USDA, 2012). At the marginal level, there is some anxiety but never enough to 
disrupt the typical eating patterns of household members (USDA, 2012). The low food 
security level is when households begin to experience a change in eating patterns for one 
or two household members (USDA, 2012). At the very low level of food security, a few 
household members have decreased their food intake and there is not enough money or 
other resources for adequate food (USDA, 2012). Many factors influence an individual’s 
level of food security, including income, education level, food environment, and 
transportation access, among others. 
In the United States, 11.8% of households are in the very low food security 
category (USDA, 2012). At 4-year colleges and universities, roughly 20% of college 
students are in the very low food security category (Dubick et al., 2016). Community 
college students typically experience lower levels of food security and about 25% of 
community college students are in the very low food secure category (Dubick et al., 
2016). Food security levels affects students’ ability to perform at school in many ways. 
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Students who have experienced low food security were 22% less likely to have a 
GPA between 3.5 and 4.0 compared to students in the high and marginal food security 
levels (Maroto et al., 2014). Students struggling with finances are not only trying to 
purchase food but also pay for living expenses, tuition costs, and books for classes. 
Students under financial stress are more likely to drop out of school or miss classes 
because of the additional costs that higher education brings. Those students with low 
levels of food security experience higher rates of depression and are forced to suspend 
their studies because of financial stress (Bruening, 2016; Martinez & Webb, 2018). There 
is a need to address these staggering numbers and find a sustainable way to keep the 
levels of food security at the high and marginal level while students are in school and 
learning to live on their own for the first time. These changes ideally will improve the 
retention rate and graduation rate of college students. 
 Living situations play a large role in a student’s food security status. Students who 
are living on their own are more likely to have lower food security than students who live 
with their parents, roommates, or in other housing situations (Maroto et al., 2014). When 
staying with roommates, there is more comradery when preparing meals and at meal 
times. If left on their own, students may miss more meals or not take any joy from 
cooking or eating alone, therefore lowering their food intake and the quality of their food. 
Students learning to live on their own for the first time adds an additional change to their 
food intake and food security status. 
 A study done at the University of California found that students who were 
experiencing food insecurity had not been food insecure prior to attending college 
(Martinez & Webb, 2018). This suggests that when students are learning to live on their 
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own for the first time, they are facing new pressures. These pressures can range from 
learning how to cook, grocery shop, and use new kitchen appliances. Any combination of 
these new aspects of self-reliance can lead to a lack of food security. 
 Financial aid and assistance are not enough to keep students from being food 
insecure. Even those students receiving financial aid are still susceptible and experiencing 
food insecurity (Payne-Sturges et al., 2018). This suggests that even though students are 
receiving aid, it is not adequate to cover all of their expenses. When students do not have 
enough funds, they have to decide what to spend their money on and what to prioritize. 
When trying to find sources of income, some students will choose employment. 
However, this money does not always help students become food secure and employment 
creates new challenges. Students who are working an average of 18 hours per week are 
twice as likely to be food insecure (Patton-Lopez et al., 2014). These students keep busy 
schedules and while working and attending school, time management will have a large 
impact on their diet patterns and food consumption. Students who are employed and 
working many hours will experience a harder time keeping up with their school work. 
This leads to a lower GPA, missing classes, and a possible lower retention rate if students 
have to drop out of school. Students having to work during school suggests that there is 
not enough support from financial aid to assist students in every aspect of their college 
career. While this money may be sufficient, for example to pay for tuition and books, 
additional items such as room and board may be overlooked. 
Dietary Intake 
The Dietary Guidelines for Americans suggest consuming less than 30% of daily 
calories from fat, eating at least 5 servings of fruits and vegetables per day, and eating at 
least 20 grams of fiber per day (USDA, Dietary Guidelines, 2010). College students are 
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among the poorest at meeting the Dietary Guidelines for a number of reasons (Pelletier & 
Laska, 2013). When students go to college, it is usually their first time being away from 
home and there are many adjustments that are made. Students are in a new environment 
and likely in charge of their meals and diets for the first time. When living in a family 
home, children typically eat whatever is being served for the entire family and one person 
has little say in what the meal will be, unless that person is in charge of the grocery 
shopping. This time at home is when students develop both positive and negative food 
habits. Students who ate healthy, well-balanced meals growing up, will have a very 
different experience than students whose meals growing up were irregular and typically 
unhealthy. Family members are the influencers of childhood diets and practices that 
students learn while growing up. These diets and practices are ones that students bring 
with them to school and continue for a long time. Healthy adolescents could begin school 
and decide they want to eat everything they were not allowed to consume during their 
childhood. On the other hand, students with an unhealthy background might want to start 
a healthy diet when they begin school and will start a healthier routine. These changes in 
diet at this critical time in life make lasting impacts on students’ health and wellbeing for 
years to come. 
When students start to live on their own and go to the dining center for meals, 
they are able to pick out whatever food they want to eat. At many universities, the dining 
centers have buffet-style meal plans, with students able to swipe into the dining center 
and once inside can choose whatever and however much food they want for that meal. 
For students who are new to the dining hall system, all the options are exciting and they 
may take more food than they need per meal. This increases their caloric intake 
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substantially for the day. This pattern of eating causes new students to gain weight. This 
phenomenon is commonly known as the “freshman 15.” Students will exceed the Dietary 
Guidelines in some aspects while not meeting them in other categories. 
 In the United States, only 31% of students are meeting the recommended goal of 
less than 30% of daily calories coming from fat (Schuette, Song, & Hoerr, 1996). This 
period of young adulthood has been shown to be a time of high consumption of fast food 
and sugar-sweetened beverages compared to all other life stages (Nelson et al., 2008). 
The Dietary Guidelines suggest consuming at least 5 servings of fruits and vegetables per 
day, and only 29% of students are meeting this recommendation (Deliens & Verboeven, 
2018). International students mentioned that in the United States there are fewer fresh 
fruits and vegetables available, making it increasingly challenging to meet the daily 
recommendations (Alakaam et al., 2015). These habits developed by the young adult 
population will have a lasting impact on health as these students grow up. 
Dietary Acculturation 
Dietary acculturation is the process through which an individual adopts the eating 
patterns and food choices of the host country (Satia-Abouta et al., 2002). The proposed 
model of dietary acculturation, created by Satia-Abouta, is broken down into 
socioeconomic, demographic (age, income, housing location), and cultural variables that 
are characteristics of an individual prior to exposure to a new host country. After 
exposure, there are changes in psychosocial factors and taste preferences. There are also 
changes in environmental variables that lead to changes in food preparation. All of these 
exposures lead to different patterns of dietary intake. Time of exposure is an important 
variable to consider when determining the level of dietary acculturation. 
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The younger individuals are when they are first exposed to a new host country 
and culture, the faster they will acculturate. In addition, the length of time individuals 
have been in another country, the more acculturated they will be. Younger individuals 
acculturate faster because they are surrounded by host country nationals in school, they 
are participating in afterschool activities, and they learn the language at a faster rate than 
older individuals. If, for example, a family immigrates with young children, those 
children will likely run the household’s food choices based on what the child sees their 
peers eating at school. The adults will hold onto their traditional food habits longer than 
the young children will. The process of dietary acculturation can have both positive and 
negative influences on an individual’s health. 
 There have been positive changes in diet because of dietary acculturation such as 
a decrease in highly saturated fats, for example lard. However, negative changes occur as 
well and are more prevalent. There are increases in sugar-sweetened beverages and at the 
same time a decrease in pure fruit juices (Satia-Abouta et al., 2002). Dietary acculturation 
can result in increased risk of obesity, type 2 diabetes, heart disease, and hypertension. 
 Previous studies, through qualitative research and focus groups, describe the 
drastic changes to international student diets that begin once these students arrive and 
start their studies in the United States (Wu, Garza, & Guzman, 2015). There are a few 
noticeable changes to the diet patterns and eating practices that have been examined in 
previous studies. In their home country, the international students describe there being 
large meals at specific times during the day. One or two family members typically 
prepare these meals. In the United States, there are meals all day long as well as a 
significant amount of snacking. Snacking instead of eating as specific meal times, 
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especially for college-aged students, could be due to time constraints that students face 
and not having the time during a school or workday to prepare a substantial meal. 
Therefore, these students resort to snacks, meal bars, and many little items to fill them up. 
In the home countries of international students, structured meal times eliminate or reduce 
the amount of snacks during the day and late-night snacking. In the United States, late-
night meals are a frequent occurrence, specifically for college students. Other differences 
found between international and non-international college students were the meals in the 
home countries having more variety, less meat, and less coffee consumption (Alakaam et 
al., 2015). 
 Convenience of foods also plays a role in the diet changes international students’ 
experience. Fast food options are easier to find and less expensive for busy college 
students. International students found that once moving to the United States, they chose 
these fast food items over traditional foods because of cost and lack of availability of 
traditional food items (Alakaam et al., 2015). If traditional foods are not available, 
international students are forced to eat foods that are available. Having the knowledge to 
cook these foods plays a role in international students’ food security. If most foods are 
unknown proper cooking techniques and utensils are needed to prepare the foods, which 
deters students from purchasing these new foods. This leads the individual to purchase 
fast and easy foods to prepare. Learning how to cook and prepare foods is time-
consuming, something most college students are already struggling to manage. This leads 
to potentially poor diets, lower food security, and a faster shift towards the American 
diet. 
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 Previous studies have found that the health of international students after arriving 
to the US has changed as a result of changing the diet and eating patterns. International 
students at a university in Virginia found an increase in weight and blood pressure and a 
decrease in physical activity after arriving to the United States and adapting their diets 
(Almohanna et al., 2015). Students in the same study reported frequenting fast food 
restaurants and increasing their daily caloric intake since moving to the United States. 
 While adjusting to new foods and food practices, the process of dietary 
acculturation can also be an example of cultural exchange. International students teach 
non-international students how to prepare new dishes with new flavors and tastes. On the 
other hand, non-international students are teaching international students how to cook 
with the foods that are customary in the United States and introduce the international 
students to new tastes (O’Sullivan & Amirabdollahian, 2016). This opens up an avenue 
for students to interact with individuals whose backgrounds are different from their own. 
In addition, cultural exchange offers the opportunity to expand one’s knowledge of 
various cultural holidays, traditions, and habits first-hand. 
Food neophobia is the “rejection of foods that are novel or unknown” (Edwards, 
Hartwell, & Brown, 2010).  Individuals with higher instances of food neophobia have 
poorer dietary habits and health than their counterparts who are open to eating more 
foods. One study done in Britain found that the longer individuals are in the host country 
their food neophobia score decreased. The level of food neophobia dropped upon arriving 
to the new country because the student had the excitement to try the new foods and 
engage in new cultural practices. However, after time, the level of food neophobia rose 
again. This rise may be due to the initial excitement wearing off. In addition, traditional 
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food for these students is what alleviates a feeling of homesickness (Edwards, Hartwell, 
& Brown, 2010). Bread and cereal consumption increases for Asian students as well as an 
increase in dairy products. Dairy is not typically a part of the Asian diet. Asians tend to 
be more neophobic than Europeans because of extreme diet differences between the 
cultures (Edwards, Hartwell, & Brown, 2010). Dietary acculturation of international 
students has been associated with an overall increase in alcohol consumption, a decrease 
in breakfast across both European and Asian students, and a decrease in hot meals 
(Edwards, Hartwell, & Brown, 2010). Adding butter and margarine to foods is a change 
that for international students increases their fat intake (Edwards, Hartwell, & Brown, 
2010). 
At a university in New York, college students from East Asia participated in a 
study to assess their level of dietary acculturation. Similarly, to other international student 
acculturation studies, these students were gaining weight since their arrival to the United 
States, sleeping less than their non-international counterparts, and exercise less or doing 
less leisure activity (Lee, Contento, & Gray, 2018). Sleep and physical activity are both 
incredibly important when maintaining a healthy lifestyle. 
There is a growing problem now that Western food is being brought to countries 
outside the United States, and therefore adolescents who are interested in trying new 
foods are pre-exposed to the high-fat, highly refined-sugar foods that were traditionally 
not available in their countries. This exposure at an early age will only increase when this 
type of food is widely available upon moving to the United States. In this particular 
study, the East Asian students who were older and female were eating more food overall 
since coming to the United States than the younger students (Lee, Contento, & Gray, 
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2018). Those students who reported eating less processed food since arriving in the 
United States said they did so because they did not want to feel sick after eating the food 
and they did not want to gain weight. Weight gain is common among international 
students because of the eating styles, climates, and less physical activity (Alakaam et al., 
2015). On the other hand, those international students who did eat more processed foods 
since arriving in the United States did so because the foods are cheap, convenient, and 
reduce stress (Lee, Contento, & Gray, 2018). This finding is consistent with other studies 
looking at international students’ change in diet. In addition, students who had been in the 
United States longer had more acculturated diets (Lee, Contento, & Gray, 2018). 
Interestingly, the international students in this study ate more salads and drank more 
water since coming to the United States, which they did in hopes of balancing out the less 
nutritious food items they are eating (Lee, Contento, & Gray, 2018). The salad items and 
raw foods are more widely available in the United States than they are in the home 
country, which is an additional reason there was an increase in consumption since coming 
to the United States. In the home countries, cooked vegetables are more common than 
raw vegetables because of traditional foods. 
Food Assistance 
 There are over 200 campus food pantries on university campuses across the 
United States (Jordan, 2015).  College campuses are starting to create their own food 
pantries on campus for students in need. These pantries carry items such as canned goods 
and hygiene products. At the University of California, there is a food pantry on campus 
that has pasta, cereals, and canned goods, which is what is consistently found in many of 
the food pantries. Michigan State’s Nate Smith-Tyge started the College and University 
Food Bank Alliance (CUFBA). The CUFBA is a group of universities that share 
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resources about campus hunger and whose mission is to alleviate campus hunger among 
college students. At Iowa State University, there is a food pantry that carries the same 
items as the University of California as well as other university food pantries. Iowa State 
University’s Students Helping Our Peers (The SHOP) is a food pantry run out of a central 
building on the main campus. Students and staff who are in need of food assistance can 
visit. Donations supply the SHOP and can come from students. The SHOP has around 10 
visitors per week and around 30 people per month (The SHOP, FAQ). According to The 
SHOP president, less than half of the student body knows about the food pantry and 
markedly fewer take advantage of The SHOP (The SHOP, FAQ). If there were a greater 
awareness of the food pantry on campus, and on campuses around the country, would 
there be less food insecurity among college students? 
 Additional programs that have been appearing across the United States to address 
the food security status of college students are The Hope Center for College, Community, 
and Justice at Temple University, Swipe Out Hunger, Share Meals, and Big Orange Meal 
Share (Rule & Jack, 2018). The Hope Center has been working on policies to alleviate 
hunger and finding ways to help students facing food insecurity and housing insecurity. 
Swipe Out Hunger is a program founded at University of California-LA (UCLA) that 
allows unused meals to go to those in need. Swipe Out Hunger is operating in 23 states 
and works with 46 colleges and universities across the country. Share Meals started in 
New York and allows students to share their meal swipes with other students to provide 
students in need with free food. Big Orange Meal Share is similar to the Share Meals and 
the Swipe Out Hunger programs, where students can share their unused meal swipes with 
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fellow students. These programs are appearing all across the United States, yet there are 
still so many struggling with getting enough food to live a healthy, productive life. 
Promoting Healthy Diets 
 Previous studies have found effective nutrition interventions to promote healthy 
eating in college students. Students who have taken a nutrition course are more likely to 
incorporate healthier practices into their day-to-day life. These students have been 
exposed to a brief nutrition course and nutrition information to the point where they 
would like to make at least a small change to their diets to stay healthy. Students who 
have not had a nutrition course have proven to not have the same drive to have a healthy 
diet and do not know general nutrition practices. Students who took a 15-week nutrition 
course began the course with low fruit and vegetable intake. At the end of the course, the 
intake of both fruits and vegetables had significantly increased (Ha & Caine-Bish, 2009). 
This finding suggests that students with some nutrition education may have beneficial 
effects on their diet and overall health. 
Socioecological Model 
 The socioecological model is used in health promotion and focuses on the 
environmental causes of behavior (Hayden, 2009). The intent is to change the social 
environment, which will change an individual’s behavior. For this study, the focus is to 
determine the level of food security and see how it is influencing the food intake and 
acculturation level of both international and non-international students. With this 
knowledge, there is the possibility of changing the environment to provide students who 
are struggling with food insecurity more ways of accessing food. 
 Intrapersonal is the first level of the socioecological model. This level assesses 
individual characteristics “such as knowledge, attitudes, [and] behavior[s]” (Hayden, 
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2009). Examples of variables adopted for this study are age, gender, year in college, self-
reported health, self-reported BMI, individual food security score, and dietary intake 
scores. 
 The second level of the socioecological model is the interpersonal level.  At this 
level, social networks and support systems are assessed (Hayden, 2009). Acculturation 
levels, social associations, college, marital status, the number of people in the household 
and the type of people (roommates, family members), as well as housing location all 
determine the role that social networks play in influencing an individual’s behavior. 
 Institutional organizations, both informal and formal, shape the third level of the 
socioecological model. For this study the following variables were used to address this 
level: the use of financial aid, meal plans, and employment on-campus, off-campus, or 
both on- and off-campus. 
 The community level is the fourth level of the model and examines the 
relationships the individual has with various “organizations, institutions, and 
informational networks” (Hayden, 2009). At this level food environment, food 
availability, food access, shopping patterns, and transportation are all shaping the 
behavior of the individual. 
 Lastly, the policy section of the socioecological model examines the government 
laws and regulations that are in place that are influencing the food environment. Students’ 
participation in programs, and their knowledge of programs such as SNAP, WIC, and 
food pantries in the area are measured to discover how policies in place are influencing 
student’s behavior in their environment. There are certain qualifications a student has to 
meet in order to qualify for SNAP benefits. These qualifications are in place so that 
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students who may meet the baseline requirements but are still financially tied to their 
families do not take advantage of the system (Blumental & Chu, 2018). 
 Governmental assistance programs help millions of families across the United 
States. Many individuals, however, do not use assistance programs because of the 
negative stigma that these programs carry. Additionally, programs such a food pantries 
and group dinners are under-advertised, making it challenging for individuals in need to 
know about their existence. 
 
 
 
 
Gap/Innovation 
The socioecological model has been used with many populations and across many 
health promotion objectives. However, there have been no studies that use the 
Figure 1: Socioecological model for college students. 
Adapted from: World Health Organization (WHO, 2018) 
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socioecological model and college students, particularly when assessing food security 
and dietary intake. In addition, this study aims to look at international students and their 
level of dietary acculturation as it influences students’ level of food security and their 
eating patterns and habits. 
References 
Alakaam, A.A., Castellanos, D.C., Bodzio, J., & Harrison, L. (2015). The Factors 
that Influence Dietary Habits Among International Students in the United 
States. Journal of International Students. Volume 5, Issue 2, pp. 104-120. 
Almohanna, A. et al. (2015). Impact of Dietary Acculturation on the Food Habits, 
Weight, Blood Pressure, and Fasting Blood Glucose Levels of International 
College Students. Journal of American College Health, 63(5), 307-314. 
American College Health Association. National College Health Assessment II. 
Available at: https://www.acha-ncha.org/docs/ACHA-NCHA IIb Web 
Survey 2011 SAMPLE.pdf. Updated 2011. Accessed August 7, 2018.  
An Ecological Model, Violence Prevention Alliance. World Health Organization.  
Retrieved from http://who.int/violenceprevention/en/ on August 15, 2018. 
An Introduction to the Basic Concepts of Food Security. (2008). Food and 
Agriculture Organization. 
http://www.fao.org/docrep/013/al936e/al936e00.pdf Accessed on July 18, 
2018.  
Block, G., Gillespie, C., Rosenbaum, E., & Jenson, C. (2000). A rapid food screener 
to assess fat and fruit and vegetable intake. American Journal of 
Preventative Medicine, 18(4), 284-288. 
Blumenthal, S. & Chu, C. (2018). Food Insecurity on College Campuses. CLASP-
Policy Solutions that Worked for Low-Income People. 
https://www.clasp.org/press-room/news-clips/food-insecurity-college-
campuses Accessed on October 2, 2018.  
Bruening, M. et al. (2016). Factors Related to the High Rates of Food Insecurity. 
Journal of the Academy of Nutrition, 116(9), 1450-1457.  
Cafiero, C., Melgar-Quinonez, H.R., Ballard, T.J., & Kepple, A.W. (2014) Validity 
and reliability of food security measures. Annals of the New York Academy 
of Sciences, 1331(1), 230-248.  
18 
 
Deliens, T. & Verhoeven, H. (2018). “Factor associated with fruit and vegetable and 
total fat intake in university students: A cross-sectional explanatory study.” 
Nutrition and Dietetics, 75, 151-158.  
Economic Research Service, USDA. (2012). U.S. Adult Food Security Survey 
Module: Three Stage Design, With Screeners. 
http://www.ers.usda.gov/media/8279/ad2012.pdf. Accessed August 10, 2018 
Edwards, J., Hartwell, H., & Brown, L. (2010) Changes in food neophobia and 
dietary habits of international students. Journal of Human Nutrition and 
Dietetics, 23(3), 301-311. 
Food Security Statistics.(2018). Food and Agriculture Organization of the United 
Nations. http://www.fao.org/economic/ess/ess-fs/en/. 
Fotopoulous, C. & Krystallis, A. (2009). Food Choice Questionnaire (FCQ) 
revisited. Suggestions for the development of an enhanced general food 
motivation model. Appetite, 52, 199-208.  
Global Food Initiative: Food and Housing Security at the University of California. 
2017. University of California: Global food Initiative. 
https://www.ucop.edu/global-food-initiative/_files/food-housing-
security.pdf.  
Ha, E. & Caine-Bish, N. (2009). Effect of Nutrition Intervention Using a General 
Nutrition Course for Promoting Fruit and Vegetable Consumption among 
College Students. Journal of Nutrition Education and Behavior, 41(2), 103-
109. 
Hayden, J. (2009).  Introduction to Health Behavior Theory. Sudbury, MA: Jones 
and Bartlett Publishers. 
Jordan, M. (2015). Colleges Launch Food Pantries to Help Low-Income Students. 
Wall Street Journal.  
Lee, J.M., Contento, I., & Gray, H. (2018). Change in Food Consumption and Food 
Choice Determinants among East Asian International Students in New York. 
Journal of Hunger & Environmental Nutrition. 
Maroto, M.E., Snelling, A., & Linck, H. (2014). Food Insecurity Among 
Community College Students: Prevalence and Association with Grade Point 
Average, Community College. Journal of Research and 
Practice, 39(6), 515-526. 
Martinez, S. & Webb, K. (2018). Food insecurity in California’s public university 
system: What are the risk factors?” Journal of Hunger and Environmental 
Nutrition, 13, 1-18.  
19 
 
Nelson, M., Kocos, R., Lytle, L., & Perry, C. (2009).Understanding the Perceived 
Determinants of Weight-related Behaviors in Late Adolescence: A 
Qualitative Analysis among College Youth. Journal of Nutrition Education 
and Behavior, 41 (4), 287-292.  
O’Sullivan, N. & Amirabdollahian, F. (2016). Liberal Tongue, Liberal Mind: 
International Students’ Experiences on Dietary Acculturation in England. 
Journal of International Students, 6(1), 107-127. 
Patton-Lopez, M., Lopez-Cevallos, D., Cancel-Tirado, D., & Vazquez, L. (2014) 
Prevalence and Correlates of Food Insecurity Among Students Attending a 
Midsize Rural University in Oregon. Journal of Nutrition Education and 
Behavior, 46(3), 209-214. 
Payne-Sturges, D.C. et al. (2018). Student Hunger on Campus: Food Insecurity 
Among College Students and Implications for Academic Institutions. 
American Journal of Health Promotion, 32 (2), 349-354. 
Pelletier, E. & Laska, M.N. (2013). Campus food and beverage purchases associated 
with indicators of diet quality in college students living off campus. 
American Journal of Health Promotion, 28(2), 80-87.  
Rule, C.S. & Jack, A.A. (2018). When Students are Hungry, An Examination of 
Food Insecurity in Higher Education. Bon Appétit. Accessed on February 27, 
2019.  
Satia-Abouta, J., Patterson, R. E., Neuhouser, M. L., & Elder, J. (2002). Dietary 
acculturation: Applications to nutrition research and dietetics. Journal of the 
American Dietetic Association, 1105-1118. 
Schuette, L.K., Song, W.O., & Hoerr, S.L. (1996). Quantitative use of the food 
guide pyramid to evaluate dietary intake of college students. Journal of 
American Dietetic Association, 96(5), 453-547. 
Schwarzer, R. & Renner, B. Health-Specific Self-Efficacy Scales. 
http://www.ralfschwarzer.de/. 
Stephenson, M. (2000). Development and validation of the Stephenson Multigroup 
Acculturation Scale (SMAS). Psychological Assessment, 12(1), 77-88. 
The SHOP Food Pantry. http://www.theshop.stuorg.iastate.edu/ Accessed on 
February 27, 2019.   
U.S. Department of Agriculture, U.S. Department of Health and Human Services. 
Dietary Guidelines for Americans, 2010. Washington, D.C.: U.S. 
Government Printing Office, 2010; 95. 
20 
 
Wu, H., Garza, E., & Guzman, N. (2015). International Student’s Challenge and 
Adjustment to College. Education Research International, 1-10. 
  
21 
 
CHAPTER 3.    METHODOLOGY 
Introduction 
Included in this thesis are two draft manuscripts. The survey that was created was 
the same for both manuscripts and the eligibility criteria for participants was constant. 
The differences come in the time of distribution, the data for each manuscript, and the 
students who received the email invitation to participate. 
Participants 
To participate in the study, students must be enrolled at Iowa State University and 
be between the ages of 18 and 34. Students from the College of Business (CoB) and the 
College of Liberal Arts and Sciences (LAS) were contacted through email to participate 
in the first distribution of the survey (April 2018). These colleges were chosen due to 
their size, diversity of enrollment, and the exclusion of health professional majors. 
College of Engineering, while having a high number of international students, was 
excluded due to the majority of the students being male. 
The second distribution of emails was sent out to all international students at Iowa 
State University in September 2018. This second distribution was required to increase the 
number of international student responses from the previous distribution, in April 2018. 
The international student responses were used to assess the level of dietary acculturation 
in relation to food security and dietary intakes. 
Survey Components 
USDA Food Security Module 
The survey consisted of the USDA’s 10-Question Adult Food Security Module 
(USDA, 2012). This module has 10 questions that assess how much trouble individuals 
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have finding food and purchasing food adequate food. The module also examines if 
anyone in the household had to cut the size of their meals or lost weight as a result of 
food availability. This module includes questions such as “The food that (I/we) bought 
just didn’t last, and (I/we) didn’t have money to get more;” “(I/we) couldn’t afford to eat 
balanced meals;” and “In the last 12 months, did you ever eat less than you felt you 
should because there wasn’t enough money for food?” (USDA, 2012). The scores from 
the 10 questions range from 0-10 points, which places each student into 1 of the 4 food 
security categories of high, marginal, low, or very low food security. This 10-question 
module is a shorter version of the U.S. Household Food Security Module, which has a 
total of 18 questions. The 10-question version is used in households without children. 
This version was used in the questionnaire under the assumption that the majority of 
college students aged 18-34 will be living without children in their homes. However, to 
address the possibility of children under 18 living in the household, an additional 
question was asked on its own to determine if the student does have a child under 18. 
This survey has been tested on various groups including the elderly and immigrant 
groups in both the United States and Canada (Cafiero et al., 2014). 
Dietary Screeners 
 Two dietary screeners were added to the survey. These screeners were adapted 
from Block et al. (2000). The first screener is to assess the amount of fruits, vegetables, 
and fiber servings the participant eats. The fruit, vegetable (FV), and fiber screener has 
11 items. The participant goes through each item and checks off how many times in the 
past week they consumed each of the items, if at all. Upon completion of the screener, the 
data for each participant were entered into an online database which then generated an 
estimated number of servings of fruits and vegetables and the grams of fiber the 
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participant is consuming per day. The second screener consists of 17 of the most common 
high-fat foods in the American diet. Similar to the FV fiber screener, it asks about 
consumption of each food item in a typical week. The fat screener provides an estimated 
percentage of daily calories each participant is consuming. 
Food Access 
Questions regarding food access, shopping locations, and food assistance usage 
were adopted from Martinez and Webb (2018). These questions were asked to determine 
if students are using food assistance programs and if they know what food assistance 
programs are available to them (Martinez & Webb, 2018). Additional questions to assess 
food access were drawn from the National College Health Assessment as well as the 
Global Food Initiative (American College Health Association, 2011; University of 
California: Global food Initiative, 2017). Examples of questions that were included are 
“Do you participate in any of the following food assistance programs?” and “Would you 
like more education on food assistance programs available to you?” (Martinez & Webb, 
2018). Questions addressing the usage and knowledge of the food pantry on Iowa State 
University’s campus, The SHOP, or additional food pantries located in the Ames area 
were also asked. 
Acculturation Scale 
The Stephenson Multigroup Acculturation Scale (SMAS) was included to assess 
the international students’ level of acculturation. This scale from Stephenson is 
translatable to many nationalities and therefore it was deemed an appropriate choice for 
the diverse student audience that is found at Iowa State University. The scale consists of 
32 items that ask the participant how true or false each statement is for them. The 
statements included items such as: “I like to eat American foods,” “I speak my native 
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language at home,” and “I eat traditional foods from my native culture” (Stephenson, 
2000). Through principal components analysis 3 subscales emerged from the 32 
questions. These subscales were then included as new variables in the dataset: Comfort, 
Native Language, and Native Culture. Each variable consists of strong factors that 
describe the level of acculturation of the international students. The Comfort factor 
(Cronbach’s α= .855) showed how comfortable international students were in the United 
States. The 7 questions that hung together in the factor analysis and put into this scale 
were: 
1. I feel totally comfortable with American People. 
2. I have many American acquaintances. 
3. I feel accepted by Americans. 
4. I feel at home in the United States. 
5. I attend social functions with American people. 
6. I feel comfortable speaking English. 
7. I am familiar with important people in American history. 
The Native Language factor (Cronbach’s α= .804) combined 6 questions that showed 
how much of the native language was being spoken both with the student’s spouse, 
partner, or at home. Those questions included: 
1. I think in my native language. 
2. I speak my native language at home (here in the United States). 
3. When I pray, I use my native language. (If you do not pray, answer 
hypothetically.) 
4. I speak my native language with my spouse or partner. 
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5. I feel comfortable speaking my native language. 
6. I speak my native language with my friends and acquaintances from my 
country of origin. 
Lastly, the Native Culture factor (Cronbach’s α= .719) had 3 variables that related to the 
amount the students were in contact with their family and friends in their home country 
as well as the continued use of traditions in the United States. 
1. I eat or prepare traditional foods in the same or similar way as my native 
culture. 
2. I stay in close contact with family members and relatives in my native 
country. 
3. I attend social functions with people from my native country. 
Questions regarding the length of time students had been in the United States and how 
many years students lived in their country of origin were adopted from dietary 
acculturation research article (Satia-Abouta et al., 2002). 
Remaining questions came from a variety of sources. Martinez et al. provided 
questions regarding food assistance. These questions represented the policy section of the 
socioecological model. The questions regarding meal plan use and how students 
classified their health was added from a study looking at food insecurity at a university in 
Oregon (Patton-Lopez et al., 2014). Food choice questions and self-reported health 
questions were adopted and included as well (Fotopoulous, 2009; Schwarzer & Renner). 
Formative Research 
The draft survey was first completed by 5 international students, representing 
Malaysia (2), Uganda (1), Guatemala (1), and the Philippines (1). These individuals were 
asked to read through the questionnaire on their own first and make comments on areas 
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of confusion, where new food items could be added, and how to rephrase questions to 
make them easier to understand. There was a comment about Chinese students not eating 
much salad and eating more stir-fry, so the pilot testers suggested there be more 
vegetables added to the fruit/fiber/vegetable screener. The researchers added bok choy 
(pak choi). On the fat screener, there were comments about adding ground turkey to the 
hamburgers, ground beef, meat burritos, and taco section as well as moving the cold cuts 
section to the front so that it is directly under the beef or pork in sandwiches. 
Additionally, there was a mention of making the fried in fried chicken bold therefore 
specifying the fat in that food. The same comment was made for whole milk as well. A 
comment about cooking and who does the cooking in the household was also brought up 
as an additional question to ask the participants. 
On the survey, a question about identity and how participants identify themselves 
was incorporated. Researchers asked the pilot testers if the question about identity made 
sense and if was interpreted correctly. The original question was “Do you identify with 
another race, ethnic group, religion or culture besides “American”?” After discussion, the 
question was changed to “How would you self-identify yourself culturally?” 
(Stephenson, 2000). There were comments about rephrasing items on the SMAS scale as 
well. For example, the original statement was “I eat traditional foods from my native 
culture” (Stephenson, 2000). One individual mentioned rephrasing this statement to say, 
“I eat or prepare traditional foods in the same or similar way as my traditional native 
culture” (Stephenson, 2000). In the section identifying shopping patterns and behaviors, 
pilot testers mentioned adding examples of the two co-op stores that are in the vicinity of 
ISU, along with an option for international grocery stores. The last comment made was in 
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regard to how students learned about food assistance programs. The original question, 
“Have your received information about the following things from the university or 
student groups?,” was modified to ask “Have you received information about the 
following things from the university, student groups, friends or someone you know?” 
(Martinez & Webb, 2018). This was changed because one pilot tester mentioned that 
most of their information was from friends and that students may be relying on each other 
for information about food assistance programs. 
After making the edits from the first informative focus group, the researcher met 
with two more international students from India and China a week later. After reading 
through the survey, one student mentioned the addition of cauliflower, carrots, and 
onions to the fruit/vegetable/fiber screener and needed clarification as to whether the 
vegetables were cooked or raw. They were told that the vegetables could be either cooked 
or raw for the purpose of this study. In the SMAS section of the survey, the same student 
mentioned that one statement may be offensive. He said he was reading through and then 
“got stopped up” on the statement “I feel accepted by Americans.” He mentioned that this 
could be combined with an earlier statement “I feel totally comfortable with American 
people.” He did comment that “I think in my native language” was a good statement to 
have on the scale. Additionally, he mentioned that the question regarding racial and 
ethnic discrimination may need to be reworded. Instead of having the places one might 
have been discriminated at, to just have a “yes or no” option and then how many times, if 
the answer was yes. 
The second student mentioned that on the fiber/fruit/vegetable screener to not 
have the coding numbers at the top because he was not sure what to focus his attention 
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on.  Additionally, he mentioned that vegetables were hard for him with his proficiency of 
the English language and therefore it took him longer to finish this section and the whole 
survey in general took longer. He did not think that the SMAS question about feeling 
accepted by Americans was offensive. Additionally, he mentioned having optional 
comment boxes at the end of the different shopping question sections to give the 
participants the option of writing in their own shopping patterns. 
After considering all of the comments, the researcher added bok choy, tomatoes, 
cauliflower, carrots, onions, All-Bran, and red beans to the fruit/fiber/vegetable screener. 
On the fat screener, chorizo, ghee, and Mexican sweet breads were added to 
accommodate more traditional foods likely to be eaten by the surveyed population. Only 
the most important additions were made to not invalidate the questionnaires. 
Data Management 
 There were 69 imputed fat screener variables and 45 imputed variables for the 
FV, fiber screener. These variables were imputed to finish the screener for these 
participants. The variables that were imputed were chosen based on the previous answers 
of the individual. For example, students who said they never drank fruit juice but missed 
the vegetable juice questions were assumed to be consuming the same amount of 
vegetable juice. If students had answered the French fry question in the fat screener but 
missed the potato question in the FV screener, based on their response in one screener 
determined their response for the second screener. Judgement calls were made based on 
the previous responses in the screeners. If participants were missing more than one 
variable per screener their responses were deemed invalid. 
In the food security category, there were 5 individuals who were missing only one 
data point. In those cases, based on previous responses, these individuals were deemed 
29 
 
valid with one missing variable. For instance, one individual answered “Yes” to all 
questions and missed one question. For that one questions, “Yes” was added based on the 
previous responses and the individual was deemed food insecure. The same was done for 
the remaining 4 individuals with one missing data point. 
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CHAPTER 4.    FOOD SECURITY AND DIETARY INTAKES OF ISU 
COLLEGE STUDENTS 
 
Molly B. Hiller, B.A. and Donna M. Winham, DrPH 
Department of Food Science and Human Nutrition, Iowa State University, Ames, 
Iowa State University 
A paper to be submitted to the Journal of Nutrition Education and Behavior 
Abstract 
Objective:  Recent reports indicate college students across the United States (US) 
experience higher levels of food insecurity than the general populace. Chronic food 
insecurity can adversely affect health, diet, and academic performance. The current study 
objective was to describe students’ food security level and dietary intakes (fruit and 
vegetable, fiber, fat intake), and determine associations with demographic characteristics 
(gender, age, race), BMI, living arrangements, residency, employment, year in school, 
and college. Based on previous literature we hypothesized that: 1) students with high 
food security are consuming less healthy foods because of the price, availability, and 
convenience of unhealthy options; 2) students living off-campus were more food insecure 
than those living on-campus; 3) students living on-campus were consuming more fruits 
and vegetables than those living off campus; 4) students who are employed are more 
likely to be food insecure than those without employment. 
Participants: Students were eligible to participate in the study if they were between the 
ages of 18-34, currently enrolled in the ISU College of Business (CoB) or College of 
Liberal Arts and Sciences (LAS), or classified as an international student in any college. 
The two colleges were selected for the pilot study based on size and diversity of 
enrollment and exclusion of nutrition majors in comparison to the other eight colleges. 
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Due to small sample size, international students from all colleges were invited to take the 
survey. 
Methods: A self-administered survey with questions on demographics, food security, 
dietary intakes, food purchasing habits, and shopping patterns was developed based on a 
literature review and our previous research. During formative evaluation, the draft 
instrument was reviewed and critiqued twice with a mix of graduate and undergraduate 
students from non-nutrition majors. The revised survey was sent to students by a direct 
email invitation to participate in an online survey about food choices hosted by Survey 
Monkey (Palo Alto, CA). 
Results: Of the 946 responses received, 753 had complete data on the variables of 
interest. Of these, few respondents met daily dietary recommendations for fruit and 
vegetable servings (12.2%), fiber (28%), 15% consuming less than 30% of daily calories 
from fat. Over 32% of survey respondents reported low or very low food security, in 
contrast to 11.8% nationally. Significant findings included: students who are employed 
are more likely to be in the low and very low food secure category (P<.001), and students 
with a higher BMI had lower food security (P=.035). Students using the university meal 
plans had a higher fat diet than those students eating off campus (P=.003). Over 32% of 
students on-campus have not received information on budgeting, but are interested in this 
information. Additionally, 15.1% of students would like to know who to talk to if they 
are facing problems accessing enough food. 
Conclusion: The majority of ISU students consume too much dietary fat and do not meet 
fruit/vegetable, or fiber recommendations. Off-campus students and employed students 
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are more likely to be food insecure. There is a need to provide information to students if 
they are having difficulty accessing healthy, nutritious food. 
Introduction 
More than 20% of college students at four-year institutions have reported 
experiencing food insecurity at some point in their academic career (Dubick & Cady, 
2016). Food security “exists when all people, at all times, have physical, social and 
economic access to safe and nutritious food which meets their dietary needs and food 
preferences for an active and healthy life” (FAO, 2002).  Increased prevalence of low 
food security across college campuses may be due to decreased food access, deficient 
monetary means, lack of facilities to prepare food, and/or lack of reliable transportation.  
Food insecurity has been shown to affect student health, and school performance, 
and shape their diet choices later in life (Gains, Knol, & Sickler, 2014). Numerous 
variables influence an individual’s food security level, including, but not limited to, 
income, education level, food environment, transportation, cost of education, and 
financial aid offered. If an individual does not have adequate food access, it is more 
likely that s/he will be food in-secure (FAO, 2008).  Food insecurity also increases the 
risk of depression and loneliness in individuals (Hunt et al., 2019; Bruening et al., 2016).  
The cost of college tuition increased over 10% in the last 5 years, making it increasingly 
difficult to pay and leave funds for the cost of living (Affordable College Tuition, 2017).  
The Dietary Guidelines for Americans suggest consuming less than 30% of total 
calories from fat (USDA Dietary Guidelines, 2010). College students are not meeting this 
recommendation and over 50% are consuming too much fat per day (Deliens & 
Verhoeven, 2018).  Students admitted to purchasing cheaper food even though they knew 
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that food was not the healthiest and it increased in their daily fat intake (Mirabitur et al., 
2016).  There is a relationship between the amount of fat a student is eating and their 
living arrangements. Students who prepare their own meals had significantly less fat in 
their diets than those purchasing meals (Emrich & Mazier, 2009). Some studies with 
college students have identified characteristics that at first may seem counterintuitive. For 
example, those who lived off-campus were more likely to be at risk for an increased body 
mass index (BMI), higher alcohol consumption, and lower consumption of fruits and 
vegetables (FV) (Brunt & Rhee, 2008). In a recent study that looked at the FV, and fat 
intake of university students, less than 29% consumed the recommended FV (Deliens & 
Verhoeven, 2018).  Previous studies have shown higher risk of food insecurity and lower 
consumption of FV during this time, which may leads to poor dietary habits and health 
later in life (Mirabitur et al., 2016). 
As emerging adults, college students are in an impressionable time of live when 
dietary habits and lifestyle patterns solidify. Emerging adulthood is defined as between 
18-25 years of age, which includes college-aged students (Nelson, Story, & Larson 
2012).  This period of time has shown weight gain, decreased physical activity, decreased 
in FV intake, and decrease in overall diet quality (Nelson, Story, & Larson, 2012; Larson, 
Neumark-Sztainer, & Story, 2004). Previous research has shown that students who have 
lived away from home for one year or less have significantly fewer food skills than those 
students who have been on their own for over one year (Wilson, Matthews, & Seabrook, 
2017). What students do and eat in this period shapes their diet habits for the rest of their 
lives.  
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The socioecological model (SEM) in health promotion focuses on the 
environmental causes of behavior (Hayden, 2009).  The intent of this model is to see how 
the environment influences an individual’s behavior and what challenges or opportunities 
the environment creates (Robinson, 2008). The SEM model assesses the intrapersonal, 
interpersonal, institutional, community, and policy levels of influence, as illustrated in 
Figure 1. The elements of the model reflect the unique circumstances of college students.  
Federal and campus policies influence accessibility to food pantries and nutrition 
assistance differently for college students who may not meet government guidelines or be 
US citizens. Community level food access can be restricted by transportation, geographic 
distance, cultural foods, or temporal availability of store hours. Institutional concerns 
range from the cost of meal plans, the foods available at campus outlets, costs, and 
employment options for students.  Interpersonal characteristics being the housing location 
of the student and whether or not the student lives with roommates. Intrapersonal level 
examines the age, gender, BMI, and year in college of the student.  
While the relationship between food security, and FV intake have been studied in 
various populations, little has been done when looking at college students (Mirabitur et 
al., 2016).  No previous studies were found applying the SEM to dietary intakes and food 
security among college students. The study objective was to determine associations of 
gender, age, living arrangements, residency, employment, year in school, BMI, college, 
and race with outcome measures of students’ food security level, and dietary quality as 
assessed by FV, fiber, and fat intake.  It was hypothesized that: 1) students with high food 
security are consuming less healthy foods because of the price, availability, and 
convenience of unhealthy options; 2) students living off-campus were more food insecure 
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than those living on-campus; 3) students living on-campus were consuming more FV 
than those living off-campus; 4) students who are employed are more likely to be food 
insecure than those without employment. 
 
 
 
 
Methods 
 Study Participants 
Students from two colleges and international students received a direct email 
invitation to take the online survey. The two colleges selected, College of Business (CoB) 
and College of Liberal Arts and Sciences (LAS), based on exclusion of health 
professional majors, size, and diversity of enrollment. Students were eligible to 
Figure 1: Socioecological model for college students. 
Adapted from: World Health Organization (WHO, 2018) 
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participate if they were between the ages of 18-34 years. Participants who completed the 
survey had the choice of a $5 gift card to a major retailer, or a lunch bag valued at $7 as 
an incentive. This study was reviewed and deemed exempt by the Iowa State University 
Institutional Review Board.  
Survey Instrument 
The survey consisted of four main sections: food security, dietary intake, 
demographics, and food choices. Demographic, housing, college status questions, and 
additional food choice items were adapted from Martinez et al. (2018). Dietary fat, FV, 
and fiber screeners were used to estimate the weekly servings and grams of fiber 
consumption per week (Block et al., 2000). 
Participants completed the USDA 10-Question Adult Food Security Module 
(USDA, 2012). The scores range from 0-10 points. These values were used to place the 
student into high, marginal, low, and very low food security categories. 
Food assistance, food access, and shopping location questions were adopted from 
the National College Health Assessment tool and the Global Food Initiative (American 
College Health Association, 2011; University of California: Global Food Initiative, 
2017). Questions on use of food assistance programs and awareness of food assistance 
programs available were also asked (Martinez & Webb, 2018).  To address the usage and 
knowledge of the student-run food pantry on Iowa State University’s campus and 
additional food pantries located in the Ames area, additional questions were added. 
Online response data from SurveyMonkey (SurveyMonkey.com, LLC, Palo Alto, 
CA.) were downloaded into SPSS Version 24.0 (IBM, Armonk, NY).  Response data 
were checked for completeness. Participants who answered all 10-food security 
questions, were considered valid and their responses were calculated following the 
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USDA module guidelines. Participants with completed FV, fiber, and fat screeners were 
deemed valid. Each value from the screener was entered into an online database to 
provide the servings of FV, grams of fiber, and percentage of daily fat per day.  
Data Analysis and Transformation 
The FFQ data responses were analyzed using NutritionQuest’s online screener for 
individuals to generate estimates of daily intakes for the number of servings of FV, grams 
of fiber, and the percentage of calories from fat.  Respondents who were missing more 
than one variable on either of the dietary screeners were excluded for missing data.  For 
114 surveys (15.2%), there was one missing response for the FV and/or the fat screener.  
Vegetable juice was the most frequently missing variable (17 cases). The sample mode of 
0 was imputed for this missing variable because few respondents drank it.  For other 
missing food items, the modal response for the individual’s responses was entered. 
Variable descriptive characteristics were compared by imputation categories (yes/no).  
There were no significant differences in responses between cases with or without an 
imputed variable.  
Living arrangements were recoded for analysis as follows: on campus housing 
included students living in a fraternity or sorority, campus residence hall, or other form of 
college/university housing.  Off campus housing included students living at a 
parent/guardian’s home, an off-campus housing unit (apartment or house), or temporary 
housing. 
Self-reported height and weight were used to calculate BMI. Participants were 
then categorized as underweight (under 18.5%), normal weight (18.5-24.9%), overweight 
(25-29.9%), obese 1 (30-34.9%), obese 2 (35-39.9%), or obese 3 (over 40%) (Flegal et 
al., 2012).  
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Results 
Of the 14, 841 students who received a direct email invitation, a total of 6,750 
opened the invitation link but did not necessarily start or view the survey.  Figure 2 
shows the distribution of respondents in detail.  There were 936 eligible students who 
started the online survey. Of these, 753 (80%) had complete food security and dietary 
intake data for analysis (64.3% female, 35.7% male). The mean age was 21.6 (±3.2 SD).  
Table 1 shows the student demographic characteristics by gender, and age cohorts 
(84.2% 18-24 years; 15.8% 25-34 years).  The majority of participants self-identified as 
white (76.6%), with smaller percentages as Asian (16.3%), bicultural or multiracial 
(4.6%), or black (2.5%). The largest percentage of students, 58.7%, were classified as in-
state, followed by 21.2% out-of-state, and 20.1% international. The largest portion of 
students were in their 3rd year of undergraduate education (21.1%), then 2nd and 4th year 
undergraduates (19.9%), 16.6% were first-year undergraduates, and 3.2% were 5th year or 
more undergraduate students. A total of 18.9% of the students were in a masters or 
doctoral program. 
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Figure 2. Consort flow diagram for college student survey respondents on dietary intakes 
and food security. 
 
Email survey invitation sent to 
listserv members (n= 14,841) 
Invitation returned as invalid email 
address (n= 213) 
Declined to participate by opting 
out of survey service (n= 38) 
Clicked through (n=1,045) 
Unopened (n= 7840)  
Excluded from further analysis: 
Did not answer any questions (n= 11) 
Not from selected colleges (n= 15) 
Older than 34 years (n= 5) 
Incomplete (n= 97) 
 
Duplicate (n=8)  
 
Invalid for food security and food 
frequency analysis (n=57) 
 
Opened survey (n= 6,750)  
Completed survey (n= 697) 
Partial completion (n= 239) 
Total (n= 936) 
 
 
 
Analyzed (n= 753) 
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There were 709 participants who provided a height and weight; the average BMI 
was 24.5 (5.2± SD). The largest group was in the normal weight category (60.5%), 
followed by overweight (20.3%), obese class 1 (9.4%), underweight (4.8%), obese class 2 
(3.9%), and obese class 3 (1.0%).  The percentage of students living off-campus was 
57.8% and 42.1% were living in some sort of university housing.  
Food Frequency 
The dietary intake of fat was as follows: 34.7% were eating 30-35% of their 
calories from fat, 18.5% were eating 40-50% of their calories from fat, 31.9% were eating 
between 36-40% of their calories from fat, and 15.0% were eating less than 30% of their 
calories from fat. See Table 2.  Age group was significant (P< .001) for the percentage of 
fat consumed per day. In the 18-24 age group, 67.5% have diets with 30-40% fat and an 
additional 20.3% of students were in the 40-50% daily fat. In the older age category, 25-
34 years old, 61.4% of students had a daily fat intake of 30-40% and 8.4% were in the 
40-50% range. Students with higher academic status were consuming significantly less 
fat than students in their early college careers (P=.001). Almost 70% of students in their 
first year had high or very high fat diets, over 41% of master’s students, and 36% of 
doctoral students had high or very high fat diets. Students who are eating their meals at 
dining centers were eating diets high in fat (P=.003). In addition, those with high fat 
scores had a higher consumption of fast food from restaurants such as McDonald’s and 
Taco Bell (P< .001). There was a significant difference between those students living on-
campus versus off-campus and their fat intake (P=.012).  Of the students living on-
campus, 56.3% were in the high or very high fat group and 45% of students living off-
campus were in the high and very high fat groups. Students who are using university 
meal plans are eating a significantly higher fat diet (P=.003). 
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FV and fiber intakes were lower than the Dietary Guidelines (DG) for Americans 
with 87.8% of students eating less than the recommended 5 servings of FV per day and 
72% of participants eating less than the recommended 20 grams of fiber per day. The 
fiber scores for gender were statistically significant (P< .001) with 49.1% of males 
meeting the 20 grams of fiber per day versus 16.3% of females meeting this requirement.  
There were no significant differences by gender and fat or gender and FV 
consumption. There was no significant differences between living on-campus versus off-
campus in FV or fiber consumption or by class level and the amount of FV and fiber. 
Food Security 
The USDA Adult Food Security Module was used to assess the level of food 
security. Of the 753 participants, 47.7% were in the high food security category, 19.9% in 
the marginal, 17.1% in the low, and 15.3% in the very low food security category. See 
Table 3.  
The relationship between academic status and level of food security was 
significant (P=.004). As students increased their year in school, their level of food 
security decreased. For example, 28.8% of 1st year, 34.2% of 2nd year, 40.3% of 3rd year, 
38.7% of 4th year, and 41.7% of 5th year or higher undergraduates reported being low or 
very low food insecure.  
Those living on-campus were more likely to be in the high and marginal food 
security categories compared to those living off-campus (P=.021). Over 24% of students 
who live in a residence hall are low or very low food secure, 31% of students in an off 
campus apartment or house are in the low and very low food secure category, and 46.7% 
of students in some other form of university housing are in the low and very low food 
secure categories.  Students who lacked reliable transportation had lower food security. 
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Over 52% of students who “very often” lack reliable transportation were in the low and 
very low food secure category compared to those who never lacked reliable 
transportation (P< .001). 
Those students who were employed either on-campus or off-campus were 29.9% 
and 37.8% low and very low food secure, respectively. There were 50% of students who 
worked both on and off campus and were low and very low food secure. Students who 
were not employed had higher levels of food security (P< .001). As the BMI of a 
participant increased, their level of food security decreased (P=.035). Over 26% of the 
participants in the underweight category are low or very low food secure, 28.7% of 
normal weight participants, 31.9% of overweight, 44.8% of obese class 1, 46.4% of obese 
class 2, and 71.5% of obese class 3 participants reported low or very low food security. 
Race was not significant for increased food insecurity which is inconsistent with previous 
studies of food insecurity differing depending on background (Dubick, Matthews, & 
Cady, 2016). 
Discussion 
The original hypotheses assessed the level of food security and its relationship to 
dietary intake of students. In addition, what factors influenced the food security and diet 
quality of the students such as living situation. These hypothesis will be evaluated by 
examining the 5 levels of the SEM. 
Intrapersonal 
At the intrapersonal level, as the year in school increased the level of food 
security decreased. This could be attributed to less financial support from family 
members and less scholarship support available to upper-class students. As BMI 
increased the level of food security decreased. This could be explained by the food that 
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students are buying. For instance, those who are facing financial troubles and have 
limited access to healthy food may be buying the cheaper items at stores which are 
typically the less healthy option (Martinez & Webb, 2018).  It is important to note 
however, that while this trend indicates an increase in BMI and a decrease in food 
security, there were fewer participants in the obese class 1, 2 and 3 than there were in the 
normal and overweight categories.  
Interpersonal 
The level of food security varied by student housing. Those who were living in 
on-campus housing were more likely to be in the high and marginal food security 
categories compared to those living off-campus. Those participants living off-campus 
were more likely to report lower food security (31%).  This is different from previous 
studies done, for instance at the University of Hawai’i where students living on-campus 
were more likely to be food insecure as compared to their counterparts living with 
roommates, parents, or relatives (Chaparro et al., 2009).  It is important to note, that those 
living in some form of university housing, a non-residence hall, over 46% are in the low 
or very low food secure category. 
Institutional 
Students who are using university meal plans are eating high fat diets. Since 
universities, much like ISU, have to feed many students each day the university chooses 
foods that do not go bad quickly and the meals are buffet style. A qualitative study 
previously done at the University of Minnesota found that students with access to all you 
can eat, buffet style cafeterias, resulted in overconsumption and shaped poor dietary 
habits (Nelson et al., 2009).  These foods are typically higher in fat such as hamburgers, 
hot dogs, and pizza. This suggests that those who were using the university food outlets 
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were more likely to have a higher fat score than those not using the university food 
outlets and students who typically prepare their own meals have lower fat diets (Emrich 
& Mazier, 2009).  A study done with 175 institutions across the United States found that 
those students who were eating from on-campus dining centers were gaining more weight 
than those who were eating off campus. This same study found that those who were 
eating on campus were eating more FV than their counterparts who were eating off 
campus (Horacek et al., 2012).  
Employment was significant in relation to food insecurity (P= .005). Those who 
are employed are more likely to experience food insecurity, almost twice as much as 
those who are not employed (Patton-Lopez et al., 2014). This may be due to the extra 
stress on students’ time to buy and prepare food or the variety of items such as tuition, 
room, and board that need to be paid for in addition to sufficient food.  
Community 
Food environment shows a significant relationship between the level of food 
security and the lack of reliable transportation. Students who do not have reliable 
transportation are experiencing more food insecurity. Students who live on-campus have 
access to many more food outlets such as small convenience stores in dorms, dining 
centers, and other on-campus restaurants. On-campus students do not need transportation 
to and from food outlets, since they have options within walking distance of them.  
Policy 
Questions were adopted from Martinez et al. to address the policy section and 
assess the knowledge and use of food assistance (Martinez & Webb, 2018). Over 37.6% 
have not received information on how to cook simple, cheap, and healthy meals but 
would like this information. Additionally, 32.1% have not received information on 
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budgeting and 15.1% would like more information on who to talk to and where to go if 
they have trouble getting enough food. See Table 4. With the knowledge of the use and 
increased awareness of the food assistance programs, ISU can begin to shape the campus 
food environment in a positive way that will influence the food choices of the students. 
The prevalence of food insecurity can be decreased by using food assistance 
programs such as SNAP, WIC, and food pantries. In 2013, the USDA published a report 
stating those individuals with SNAP benefits had a decrease of 5-10 percent in food 
insecurity and roughly 25% of college students are receiving SNAP assistance (SNAP, 
2013) (Blumenthal & Chu, 2018). Students want more information regarding food 
assistance programs and want additional information on who to contact to start 
participating in these various programs (Matinez & Webb, 2018).  In recognition of the 
difficulty’s students face with food access, some universities have developed on campus 
resources for students. On the ISU campus The SHOP is available to students, faculty, 
and staff that are in need of assistance. The SHOP is a student run food pantry for Iowa 
State students located on campus. It is open during the school year and serves around 30 
students each month with non-perishable food and hygiene items. However, many 
students may not be aware of programs like The SHOP and there may be additional 
barriers to taking advantage of these programs. There is a negative stigma surrounding 
the use of food pantries and food assistance programs that students may not want to be 
associated with (Pinar et al., 2016).  
Implications for Future Research and Practice 
The study objective was to determine the level of food security between students 
living on and off campus, how employment affects food security levels, and student diets 
differ when living on or off campus. Those students who are living on campus in a 
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residence hall have higher food security than those who are living off campus or in other 
forms of university housing. These students are eating their meals at the dining halls and 
other on campus food outlets therefore they do not have to rely on transportation to food 
outlets. Students living on campus have more food outlets conveniently located but these 
outlets offer quick, high calories snacks, and foods. Students using the meal plans have 
unlimited options which may lead to unhealthy consumption or choices for meals. 
However, there is an overall lack of FV and fiber consumption among all students 
regardless of their living situation.  
With the knowledge that 32.3% of students have low or very low food security, 
education for students suffering from food access and availability needs to be provided. If 
majority of the students experiencing food insecurity are eating on campus from the 
dining halls, there is an issue of not having appropriate food choices in the dining halls 
and changes should be made to the food being served. Additionally, 87.9% of students 
are not meeting the recommended 5 servings of FV per day, thereby indicating a lack of 
these food groups in a large portion of the student body. 
Encouraging students from all educational backgrounds to take a basic nutrition 
course could improve health. School based interventions have shown to be an effective 
way to incorporate more FV in adolescent student diets and can be tested with college 
aged students (Mirabitur et al., 2016).  After students take a course in nutrition, student’s 
fat intake significantly decreased because they were able to incorporate their knowledge 
into practice and improve their nutrition (Emrich & Mazier, 2009).  
The SEM looks at how the environment influences a person’s behavior. 
Therefore, changing the environment would consequently change behavior. By following 
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this model throughout this study, it is clear that there needs to be a modification to the 
environment. The dining centers at ISU could provide nutrition information about the 
foods served each day and incorporate new food options that have less fat to decrease the 
amount of fat being consumed on campus. Changing the environment may help change 
the food that students are eating and consequently increase overall health. In addition, 
education about food insecurity and options for the students experiencing food insecurity 
should be offered. These education sessions could include information on how to cook 
cheap and healthy foods, information on who to talk to if facing food insecurity, and 
information throughout the school year on where to go if struggling to find food. 
Circumstances are fluid during the school year and while a student at one point of the 
semester may be food secure, their situation can change and may need this information at 
a later date. 
The pilot study data has several limitations.  Data were collected towards the end 
of the semester when financial circumstances may have been different than at other times 
of the academic year.  As a cross-sectional convenience sample, respondents from the 
two colleges chosen may not be representative of Iowa State University students overall. 
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Table 1.  Demographic characteristics of college students of Iowa college students by gender and age category (n=753) 
 
Characteristics Total 
(n=753) 
Male  
(n=269) 
 
Female  
(n=484) 
 
18-24 Years 
(n=634) 
 
25-34 years 
(n=119) 
 
Age in Years (µ±SD) 21.6 ± 3.2 22.1 ± 3.2** 21.4 ± 3.1** 20.5 ± 1.5***  27.7 ±2.5***   
BMI  (µ±SD)(n=709) 24.5 ±5.2 24.7 ± 4.3 24.5 ± 5.6 24.5 ± 5.0 25.0 ± 6.2 
Hispanic Identifier (n=721) 
Yes, Hispanic 
No, not Hispanic 
 
6.8% (49) 
93.2% (672) 
 
5.5% (14) 
94.5% (240) 
 
7.5% (35) 
92.5% (432) 
 
6.3% (38) 
93.7% (566) 
 
9.4% (11) 
90.6% (106) 
Race/ethnicity (n=717) 
White 
Black 
Asian/AP* 
Bi or multiracial 
 
76.6% (549) 
           2.5% (18) 
16.3% (117) 
4.6% (33) 
 
71.5% (181)** 
1.6% (4)** 
22.5% (57)** 
4.3% (11)** 
 
79.3% (368)** 
3.0% (14)** 
12.9% (60)** 
4.7% (22)** 
 
82.6% (497)*** 
1.3% (8)*** 
11.5% (69)*** 
4.7% (28)*** 
 
42.5% (52)*** 
8.7% (10)*** 
41.7% (48)*** 
4.3% (5)*** 
Residency Status 
In-state Student 
Out of state student 
International student 
 
58.7% (442) 
21.2% (160) 
20.1% (151) 
 
52.4% (141)** 
21.9% (59)** 
25.7% (69)** 
 
62.2% (301)** 
20.9% (101)** 
16.9% (82)** 
 
64.5% (409)*** 
23.8% (151)*** 
11.7% (74)*** 
 
27.7% (33)*** 
7.6% (9)*** 
64.7% (77)*** 
Year in school 
1st year undergraduate 
2nd year undergraduate 
3rd year undergraduate  
4th year undergraduate 
5th year undergraduate 
Masters student 
Doctoral Student 
Not seeking a degree 
 
16.6% (125) 
19.9% (150) 
21.1% (159) 
19.9% (150) 
3.2% (24) 
5.2% (39) 
13.7% (103) 
0.4% (3) 
 
13.8% (37) 
17.8% (48) 
21.6% (58) 
21.9% (59) 
3.0% (8) 
4.8% (13) 
16.0% (43) 
1.1% (3) 
 
18.2% (88) 
21.1% (102) 
20.9% (101) 
18.8% (91) 
3.3% (16) 
5.4% (26) 
12.4% (60) 
0.0% (0) 
 
19.7% (125)*** 
23.2% (147)*** 
24.6% (156)*** 
22.9% (145)*** 
3.2% (20)*** 
2.4% (15)*** 
3.6% (23)*** 
0.5% (3)*** 
 
0.0% (0)*** 
2.5% (3)*** 
2.5% (3)*** 
4.2% (5)*** 
3.4% (4)*** 
20.2% (24)*** 
67.2% (80)*** 
0.0% (0)*** 
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Table 1 Continued      
Characteristics Total 
(n=753) 
Male  
(n=269) 
Female  
(n=484) 
 
18-24 Years 
(n=634) 
25-34 years 
(n=119) 
Living arrangements (n= 722) 
Campus residence hall 
Other college/university 
housing 
Fraternity/sorority house 
Parent/guardian’s home 
Other off-campus housing 
Temporary housing 
Other 
 
22.7% (164) 
14.8% (107) 
   
   4.6% (33) 
      3.7% (27) 
53.2% (384) 
0.8% (6) 
0.1% (1) 
 
20.5% (52) 
14.2% (36) 
 
3.9% (10) 
3.1% (8) 
57.9% (147) 
0.4% (1) 
0.0% (0) 
 
23.9% (112) 
15.2% (71) 
 
4.9% (23) 
4.1% (19) 
50.6% (237) 
0.9% (5) 
0.2% (1) 
 
26.8% (162)*** 
15.2% (92)*** 
 
5.5% (33)*** 
4.1% (25)*** 
47.4% (287)*** 
1.0% (6)*** 
0.0% (0)*** 
 
1.7% (2)*** 
12.8% (15)*** 
 
0.0% (0)*** 
1.7% (2)*** 
82.9% (97)*** 
0.0% (0)*** 
0.9% (1)*** 
Bilingual (n=718) 
Speak language related to 
cultural background 
Speak another language learned 
in school 
Speak only English 
 
25.1% (180) 
 
15.5% (111) 
 
59.5% (427) 
 
32.1% (81)** 
 
13.9% (35)** 
 
54.0% (136)** 
 
21.2% (99)** 
 
16.3% (76)** 
 
62.4% (291)** 
 
17.1% (103)*** 
 
17.0% (102)*** 
 
65.9% (396)*** 
 
65.8% (77)*** 
 
7.7% (9)*** 
 
26.5% (31)*** 
Religion (n=717) 
None 
Atheist 
Protestant 
Roman Catholic 
Mormon 
Orthodox 
Jewish 
Muslim 
Buddhist 
Hindu 
Other 
 
21.3% (153) 
15.9% (114) 
28.3% (203) 
21.3% (153) 
0.3% (2) 
1.0% (7) 
0.7% (5) 
2.5% (18) 
1.7% (12) 
2.9% (21) 
4.0% (29) 
 
23.9% (60)** 
20.7% (52)** 
25.1% (63)** 
15.5% (39)** 
0.4% (1)** 
1.2% (3)** 
0.0% (0)** 
3.2% (8)** 
2.0% (5)** 
4.8% (12)** 
3.2% (8)** 
 
20.0% (93)** 
13.3% (62)** 
30.0% (140)** 
24.5% (114)** 
0.2% (1)** 
0.9% (4)** 
1.1% (5)** 
2.1% (10)** 
1.5% (7)** 
1.9% (9)** 
4.5% (21)** 
 
20.1% (121)*** 
14.6% (88)*** 
31.8% (191)*** 
23.6% (142)*** 
0.2% (1)*** 
0.8% (5)*** 
0.8% (5)*** 
1.5% (9)*** 
1.3% (8)*** 
1.5% (9)*** 
3.7% (22)*** 
 
27.6% (32)*** 
22.4% (26)*** 
10.3% (12)*** 
9.5% (11)*** 
0.9% (1)*** 
1.7% (2)*** 
0.0% (0)*** 
7.8% (9)*** 
3.4% (4)*** 
10.3% (12)*** 
6.0% (7)*** 
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*** p < .001, **p <.01, *p <.05 
 
Table 1 Continued      
Characteristics Total 
(n=753) 
Male  
(n=269) 
 
Female  
(n=484) 
 
18-24 Years 
(n=634) 
 
25-34 years 
(n=119) 
 
Income (n=659) 
$0-4,999 
$5,000-9,999 
$10,000-14,999 
$15,000-19,999 
$20,000-24,999 
$25,000-49,999 
$50,000 and above 
Prefer not to answer 
 
34.4% (227) 
28.1% (185) 
8.8% (58) 
7.0% (46) 
8.5% (56) 
4.9% (32) 
2.7% (18) 
5.6% (37) 
 
29.5% (67) 
28.6% (65) 
11.0% (25) 
7.0% (16) 
9.3% (21) 
5.7% (13) 
3.5% (8) 
5.3% (12) 
 
37.0% (160) 
27.8% (120) 
7.6% (33) 
6.9% (30) 
8.1% (35) 
4.4% (19) 
2.3% (10) 
5.8% (25) 
 
39.4% (217)*** 
32.3% (178)*** 
8.7% (48)*** 
4.0% (22)*** 
4.2% (23)*** 
2.9% (16)*** 
2.2% (12)*** 
6.4% (35)*** 
 
9.3% (10)*** 
6.5% (7)*** 
9.3% (10)*** 
22.2% (24)*** 
30.6% (33)*** 
14.8% (16)*** 
5.6% (6)*** 
1.9% (2)*** 
Marital Status (n=721)  
Single 
Living with partner 
Married 
Divorced  
Widowed 
 
87.7% (632) 
5.5% (40) 
6.4% (46) 
0.3% (2) 
0.1% (1) 
 
88.5% (224) 
3.2% (8) 
7.9% (20) 
0.4% (1) 
0.0% (0) 
 
87.2% (408) 
6.8% (32) 
5.6% (26) 
0.2% (1) 
0.2% (1) 
 
93.7% (556)*** 
4.3% (26)*** 
1.8% (11)*** 
0.0% (0)*** 
0.2% (1)*** 
 
56.4% (66)*** 
12.0% (14)*** 
29.9% (35)*** 
1.7% (2)*** 
0.0% (0)*** 
Employment Status (n=666) 
Yes, on-campus  
Yes, off-campus 
Yes, on and off-campus 
No, do not work for pay 
 
44.1% (294) 
23.9% (159) 
6.9% (46) 
25.1% (167) 
 
 
45.6% (104)** 
18.0% (41)** 
4.8% (11)** 
31.6% (72)** 
 
43.4% (190)** 
26.9% (118)** 
8.0% (35)** 
21.7% (95)** 
 
38.1% (212)*** 
27.3% (152)*** 
7.4% (41)*** 
27.3% (152)*** 
 
75.2% (82)*** 
6.4% (7)*** 
4.6% (5)*** 
13.8% (15)*** 
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Table 2. Percentage of College Students Meeting US Dietary Guidelines Based on the Block Dietary Screeners (n=753) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*** p < .001, **p <.01, *p <.05 
Dietary Guideline 
Recommendation 
 
Total 
 
Male 
 
Female 
 
18-24 years 
 
25-34 years 
 
30% or less of calories from fat  
Percent calories from fat % 
         Less than 30% 
         30-35% average 
         36-40% high 
         40-50% very high 
 
 
15.0% (113) 
34.7% (261) 
31.9% (240) 
18.5% (139) 
      
 
14.9% (40) 
32.0% (86) 
31.6% (85) 
21.6% (58) 
 
 
15.1% (73) 
36.2% (175) 
32.0% (155) 
16.7% (81) 
 
 
12.1% (77)*** 
34.2% (217)*** 
33.3% (211)*** 
20.3% (129)*** 
 
 
30.3% (36)*** 
37.0% (44)*** 
24.4% (29)*** 
8.4% (10)*** 
5-9 servings of fruits/vegetables 
per day  
Servings of fruits & vegetables: 
         5 or more per day 
         Less than 5 per day 
 
 
 
   12.2% (92) 
87.8% (661) 
 
 
 
11.2% (30) 
88.8% (239) 
 
 
 
       12.8% (62) 
87.2% (422) 
 
 
 
        11.7% (74) 
88.3% (560) 
 
 
 
15.1% (18) 
84.9% (101) 
At least 20 grams of fiber per day 
Dietary fiber intakes 
         20+ grams per day 
         Less than 20 grams per day 
 
 
28.0% (211) 
72.0% (572) 
 
 
49.1% (132)*** 
50.9% (137)*** 
 
 
16.3% (79)*** 
83.7% (405)*** 
 
 
26.7% (169) 
73.3% (465) 
 
 
35.3% (42) 
64.7% (77) 
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Table 3.  Percent of food security status among Iowa college student by the USDA 10-item model (n=753) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*** p < .001, **p <.01, *p <.05 
 
Food Security  
Total  
(n=753) 
Male 
 
Female 
 
18-24 Years 
 
25-34 Years 
 
High 
Marginal 
Low 
Very Low 
 
47.7% (359) 
19.9% (150) 
17.1% (129) 
15.3% (115) 
 
49.4% (133) 
21.6% (58) 
15.6% (42) 
13.4% (36) 
 
46.7% (226) 
19.0% (92) 
18.0% (87) 
16.3% (79) 
 
47.0% (298)** 
18.9% (120)** 
17.0% (108)** 
17.0% (108)** 
 
51.3% (61)** 
25.2% (30)** 
17.6% (21)** 
5.9% (7)** 
Food security 
score (µ±SD)  
 
2.1 ± 2.9 2.0± 2.9 2.2 ± 2.8 2.2 ± 2.9 1.5± 2.3 
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Table 4. Interest in food assistance and information on the college campus 
 
 
Food Assistance and 
Information  
Yes, I have 
received and 
I have used 
this 
information 
Yes, I have 
received 
this, but do 
not need this 
information 
No, I have 
not received 
this, but 
would like 
to 
No, I have 
not received 
this, and I do 
not need this 
information 
How to apply for 
federal food 
assistance programs 
(SNAP, WIC, food 
stamps (n=660)  
3.2% 5.2% 11.1% 80.6% 
Location of local 
food pantries, food 
banks, or free food 
sources (n=660)  
3.9% 11.7% 13.9% 70.5% 
How to cook simple, 
cheap, and healthy 
meals (n=657)  
19.5% 9.4% 37.6% 33.5% 
How to manage and 
budget monthly 
living and college 
costs (n=661) 
18.5% 12.3% 32.1% 37.2% 
Resources about 
where to go and who 
to talk to on campus 
if I am having 
trouble getting 
enough food (n=661) 
3.9% 9.4% 15.1% 71.6% 
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CHAPTER 5.     ACCULTURATION, DIET QUALITY, AND FOOD SECURITY 
AMONG INTERNATIONAL MIDWEST UNIVERSITY STUDENTS 
 
Molly B. Hiller, B.A. and Donna M. Winham, DrPH 
Department of Food Science and Human Nutrition, Iowa State University, Ames, 
Iowa State University 
A paper to be submitted to the Journal of International Students 
Abstract 
 
Background: Over 1 million international students face many changes when they enroll 
in US universities. Changes in dietary habits can affect learning and physical and mental 
health. Dietary acculturation is the process of adopting new diet practices of the host 
culture. Based on previous studies, the hypotheses for this study are as follows 1) the 
more acculturated an international student is the higher their food security status; 2) 
international student acculturation level will influence dietary quality; and 3) older 
students will be less acculturated.  
Methods: All enrolled international students at Iowa State University were sent a direct 
email invitation to participate in an online survey.  Subscales were created based on 
principal components analysis of the Stephenson Multigroup Acculturation Scale. These 
were: 1) comfort in the US, 2) use of native language in the United States, and 3) 
continued contact with home and traditions (Cronbach’s alpha of 0.855, 0.804, and 
0.719). 
Results: A total of 137 international students completed the survey.  For the Comfort 
scale, significant differences were observed for fruit and vegetable (FV) intakes (21.8 vs. 
24.2: P=.029). Younger students were more comfortable than older students (means 23.1 
58 
 
and 21.3: P=.018).  Gender was significantly different (means 9.1 and 9.9: P=.031) for 
the continued contact and tradition scale. 
Conclusion:  International students who did not feel at home in the US had a lower 
consumption of FV, but less dietary fat intake indicating mixed adoption of the US diet. 
Those students in the older age group were less comfortable in the US and females were 
in better contact with families back home and keeping their traditions upon arrival to the 
United States.  
Introduction 
 
There are over one million international students in the United States. These 
students come to study and achieve their long-term goals of education and career. 
However, issues surrounding food security in this population may influence their 
experiences and ultimately their success in achieving these goals. Food security is 
defined as an individual having access to healthy, safe, and nutritious foods that help 
them meet their daily needs for an active and healthy life (FAO, 2008). Within the 
international student population, there is an increased risk of food insecurity due to their 
level of dietary acculturation. Dietary acculturation is the process of adapting new dietary 
practices and habits of the new country (Satia-Abouta et al., 2002). Adoption of the 
dietary practices of the new country may decrease the risk of food insecurity among 
international students. To assess why international students are food insecure, it is 
essential to look at access to food, assessing knowledge of available food assistance 
programs, and the level at which international students are acculturating to the American 
diet.  
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Dietary Acculturation 
The process of dietary acculturation can lead to many changes in health and food 
choices. These changes have positive and negative impacts on overall health. Hispanic 
immigrants have shown decreases in highly saturated fats since immigrating to the United 
States but they have shown an increase in sugar-sweetened beverages and a decrease in 
pure fruit juices (Satia-Abouta et al., 2002). International students have shown a higher 
consumption of fast food, snacks, desserts, ready to eat foods, and sugar-sweetened 
beverages since moving to the United States (Alakaam et al., 2015). International 
students have also expressed difficulty in finding traditional foods and in cases where 
traditional foods were available, it was cost prohibitive (Alakaam et al., 2015). If 
traditional foods are found and available but too expensive to purchase, then the student 
is more likely to purchase foods that he/she can afford. These cheaper foods may be more 
convenient, fast foods than healthy food items. If a student is unable to find traditional 
foods at all, then they must find other food sources, which has its own difficulties. 
Learning to cook unfamiliar foods takes time and patience to learn. Time is one of the 
main barriers to healthy eating, especially while in school therefore making the transition 
to new foods even more challenging (Pelletier & Laska, 2013). 
Dietary Acculturation: Exposure to New Culture 
An individual’s acculturation levels are positively and negatively influenced by 
exposure to new practices and people. The more people are exposed to new foods and 
customs through friends, classes, peers, or life style, the more likely they are to pick up 
the practices of the new host country. Additionally, age has an impact on the speed of 
acculturation. The younger people are when learning a new culture, the more likely they 
are to adapt and acculturate and will do so at a faster rate (Alakaam et al., 2015). 
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With the knowledge of food security status, its relationship to school 
performance, and the positive and negative impacts of dietary acculturation, university 
campuses are an excellent place to determine if there is a relationship with the 
intenrational student population. Previous studies have assessed the level of dietary 
acculturation among international students as well as assessed the level of food security 
on college campuses. However, studies that examine the interaction between these two 
phenomena are lacking. This research will identify any association between the level of 
food security and level of dietary acculturation. The purpose is not to change diets or stop 
the process of acculturation, but rather to find healthier ways to incorporate change.  
Based on previous studies, the hypotheses for this study are as follows 1) the more 
acculturated an international student is the higher their food security status; 2) 
international student acculturation level will influence dietary quality; and 3) older 
students will be less acculturated. The purpose of this study was to assess the relationship 
between the level of food security and the level of dietary acculturation within the 
international student population at Iowa State University (ISU). 
Methods 
 
Participants and Eligibility 
 
A survey, through the online software SurveyMonkey, was sent to two selected 
colleges in April 2018 and then sent again to all international students in October 2018.  
Students were eligible to take the online survey if they were between the ages of 18-34 
and currently enrolled at Iowa State University. Those who completed the questionnaire 
received a $5 gift card to Target or an insulated lunch box valued at $7 to thank them for 
their participation and responses. 
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Survey Design 
The USDA’s 10-Question Adult Food Security Module was incorporated to 
assess the level of food security (USDA, 2012). The scores from these questions range 
from 0-10 points which place the student into 1 of the 4 food security categories (high, 
marginal, low, or very low).  The University of California Global Food Initiative-Got 
Food (Independent) Survey assessed additional factors that influence food security levels 
(Martinez et al., 2016). These questions looked at coping mechanisms of food security 
and the living situation of the students, with whom they are living (roommates, spouse, 
and parents/guardian).  In addition, questions about food purchasing habits and use of on-
campus dining were asked. To assess the dietary intake of the international students 2 
dietary screeners that assessed fat, FV, and fiber were incorporated (Block et al., 2000). 
The screeners calculate the foods these students typically eat during the course of a week. 
The items on the fat screener represent the most common fat foods in the American diet 
and can provide the percent of daily calories from in the diet coming from fat. A 32-
question acculturation scale was added to determine the level of acculturation of 
international students (Stephenson, 2000). Additional questions asked how long the 
international student has been in the United States on a continuous basis. This helps 
determine if the length of time has an impact on the level of dietary acculturation.  
Data Analysis and Scale Construction 
Data were entered into SPSS statistical software, Version 21.0 (IBM, Armonk, 
NY) from SurveyMonkey. The Stephenson Multigroup Acculturation Scale (SMAS) is a 
32-item Likert scale that was used to assess the acculturation level of international 
students. Using principal components analysis (PCA), scree plots, and eigenvalue, 
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subscales were created from which three new variables were created, Comfort, Native 
Language, and Native Culture. Comfort addressed the level of comfort international 
students feel in the US, Native Language looked at the continued use of native language 
while in the United States, and Native Culture showed the amount of contact the student 
still has with people in their home country and how many traditions from their home 
country are used in the US. The Cronbach’s alpha was 0.855 for Comfort, 0.804 for 
Native Language, and 0.719 for Native Culture.  
Results 
A total of 137 international students took the online survey. Of these students, 75 
were female and 62 male. There were 74 students in the older age group (25-34 years 
old) and 63 students in the younger age group (18-24 years old). Half of students were 
perusing a doctoral degree (49.6%) and 13.1% were masters students. Age group was 
significant for year in school, the older age group were only represented in the 4th and 5th 
year undergraduate, masters, and doctoral categories compared to the younger age group 
which was spread through all years in school (P<.001).  Seventy-six percent of students 
were employed either on-campus, off-campus, or both on- and off-campus. Living 
arrangements was significant for age group (P<.001). In the 25-34 age group, 82.4% 
were living is some form of off-campus housing compared to the younger age group 
which had 58.7% of students in off-campus housing and almost 38.1% living in a campus 
residence hall or other form of university housing. Marital status was significant for age 
group but majority of students in both age groups were single (P<.001). See Table 1, 
demographics. 
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Food Security and Food Assistance 
All students completed the 10-Question Adult Food Security Module (n=137). 
Majority of students were in the high food security category, 48.2%, then marginal 
(24.1%), low (18.2%), and very low food secure category (9.5%). The mean food 
security score for the older age group was lower, indicating a higher food security status, 
than those in the younger age group (P=.033). See Table 2, food security status. 
Food assistance for international students is in high demand.  Almost 30% of 
students would like information on how to apply for federal food assistance programs, 
36.4% of students would like to know where food banks, food pantries, and free food 
options are on campus. In addition, 46.1% of international students would like to know 
how to cook simple, healthy, and inexpensive meals, 40.3% would like information on 
how to manage and budget monthly living cost, and 32.6% of students would like to 
know where to go and who to talk to if they are facing problems with food access and 
availability. See Table 3, interest in food assistance and information on Iowa State 
University’s campus. 
Dietary Intake 
The dietary guidelines suggest consuming less than 30% of daily calories from fat 
but only 26.3% of international students are meeting this recommendation (USDA 
Dietary Guidelines, 2010). From the remaining students, 37.2% are eating 30-35% of 
their daily calories from fat and 36.5% of students are eating over 36% of their daily 
calories from fat. The fat score was significant for age group (P=.001) with the older age 
group eating diets lower in fat compared to students in younger age group. Since the food 
screener is indicative of most American diets, if the international student has high fat 
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scores as well as a high fiber score then they may be more acculturated than an 
international student with low fat scores. With the higher fat score, it can be assumed that 
the student is eating common American foods such as pizza, hamburgers, butter, and 
fried chicken. 
Fiber was significant for gender (P<.001), with males being more likely to meet 
the 20+ grams of fiber per day. Overall, only 37.2% of students are meeting the 20+ 
grams of fiber per day recommendation and 86.9% of students are not meeting the 5-9 
servings of fruits and vegetables per day. There was no significant difference between the 
gender or age group for fruit and vegetable servings per day. See Table 4: Percentage of 
International College Students Meeting US Dietary Guidelines Based on Block Dietary 
Screeners. 
When asked how much as diet changed since coming to ISU, 85.5% of students 
said this was true or partly true. Only 8.0% of students said their diets did not change 
since coming to ISU.  When asked were students are eating and purchasing their food, 
36.4% said they were sometimes, often, or very often going to McDonald’s and Taco 
Bell. Large grocery stores and supermarkets were are popular outlet for food purchasing, 
89.3% of students said they very often, often, and sometimes frequented these places 
compared to those shopping at small corner stores 19.2% (very often, often, and 
sometimes).  
Dietary Acculturation 
  For Comfort, significant differences were observed for fruit and vegetable (FV) 
intakes (P=.029) with 119 students eating less than the recommended 5 servings a day 
and a mean of 21.8. The 18 students eating more than 5 servings per day had a mean of 
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24.2. Younger students were more comfortable in the United States than older 
international students with the mean comfort for younger aged students being 23.1 versus 
older students at 21.3 (P=.018).  Native Culture had one significant finding where gender 
was significantly different (P=.031). Women had a mean of 9.9 and males had a mean of 
9.0 for continued contact with people in their home country and continuing traditions of 
their home country in the United States. There were no significant differences in fiber, 
food security, fat, or BMI with Comfort, Native Language, or Native Culture variables. 
Comfort did not have any significant difference with gender. Native Culture did not have 
any significant difference with age group, FV. There was no significance with gender, 
FV, or age for Native Language.  
Discussion 
 The findings of this study are similar to those of other studies working with 
international students in the United States perusing a higher education. Drawing from the 
SMAS subscales, international students that are less comfortable in the United States are 
consuming less of their daily calories from fat. This means that internationals students 
who are less comfortable in the US are not eating foods that are typical of the American 
diet. Interestingly, 86.9% of the international students are not meeting the recommended 
5 servings of fruits and vegetables per day, which is consistent with non-international 
college aged students at Iowa State University.  
Younger international students were more comfortable in the United States than 
the older age group, as hypothesized. Older international students and individuals that 
come to the United States are less likely to acculturate and keep more of their traditions 
both in terms of food and daily practices. Younger students are more likely to acculturate 
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faster because of influences from their peers and more engagement in the community. 
This finding is consistent with previous studies assessing how age of immigrants affects 
their level of acculturation. Younger individuals may grasp the language of the new 
country faster as well as adopt new practices and have fewer cultural conflicts than their 
older counterparts (Yeh, 2003). There was no significance however, in the marital status 
of the international students and the three subscales (Comfort, Native Language, or 
Native Culture).  
Gender plays a role in the level of comfort and keeping traditions up with their 
traditions from the home country in the United States. Women are more likely to keep in 
contact with their family members and friends in their home country when they move 
than men. Men who come to the United States to study may not have a background in 
cooking and preparing their own meals, which forces them to acculturate faster in order 
to eat and survive. Women, who have the knowledge and skills to make their own foods 
will continue to do so in their new environment. These food items may be different or the 
same as their traditional meals depending on the availability and cost of the traditional 
food items. Those students who had a child under 18 living in their household were 
significant (P=.000) for Comfort. This indicates that those students with children under 
18 are more comfortable in the United States. Children tend to acculturate faster than 
their parents do but parents with children will acculturate faster than their counterparts 
without children. Attending school influences the child’s food choices which in turn 
influences the parent who is grocery shopping (Dweba, Ogutta, & Mbajiorgu, 2018).  
Over 25% of the participants that took the survey had been in the United States 
for less than one year. Previous research has shown that the longer an individual stays in 
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the US the more likely they are to increase their BMI (Himmelgreen et al., 2004). Since 
the majority of the international students that took this survey have been in the United 
States for less than a year, the lack of significance in BMI is consistent with the 
significant amount of daily fat in the diets. If, the majority of students had been in the US 
for a longer period, the BMI would likely reflect that. Future research can include 
tracking international students over a period of time to see if their BMI increases as the 
length of time in the US increases. In addition, international students that that spoke 
English, were more likely to be obese than their counterparts who did not speak English 
as frequently (Himmelgreen et al., 2004). While there was no significance with BMI and 
the variables from PCA, we did see that those students who were less acculturated, were 
consuming less fat overall.  
Conclusion 
 International students who are older and less acculturated are less likely to follow 
a typical American diet. They are consuming less daily fat because of their lack of 
acculturation.  In this study, those students who were less comfortable in the United 
States ate less fat while also consuming less fruits and vegetables than recommended by 
the Dietary Guidelines. Surprisingly, there were no significant findings with the level of 
food security and the comfort level, use of language, and continued customs and tradition 
variables as hypothesized. Additional research should be done to continue assessing the 
level of food security and the level of acculturation of international students. 
Limitations 
A limitation that should be addressed is the time the questionnaire was sent out. 
Money and financial stability are large contributors of food security status and towards 
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the end of the semester, students may be in a different financial situation than when they 
start school in the fall. Another limitation is the familiarity of foods and practices in the 
US. If the international student is coming from a country with similar food habits and 
practices, they will likely be more acculturated than a student from a country with vastly 
different culture, foods, and food practices. Lastly, the USDA 10-Question Food Security 
Module is for individuals without children in their home is a limitation to the study. 
There will likely be some participants who do have children under the age of 18 living 
with them. This limitation will be addressed with the addition of a question of whether or 
not the participant has children. 
Future Research 
By having this information on the food security levels of international college 
students at Iowa State University, the university will be able to implement additional 
programs for the students. These programs can include, information sessions about food 
assistance, and guidance in signing up for food assistance. Additional resources can also 
be created for international students upon arrival to the university. Including how to get 
to the grocery stores, what stores and food options are available on and near campus, 
nutrition education sessions to help the students acculturate to the food in the US, not just 
the high calorie sweets, beverages and fast food restaurants. Knowing who on campus is 
food-insecure will help the university know who to target for assistance and who to focus 
more attention on. 
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Table 1.  Demographic characteristics of international college students of Iowa college students by gender and age category 
(n=137) 
 
 
 
 
 
Characteristics Total 
(n=137) 
Male 
(n=62) 
 
Female 
(n=75) 
 
18-24 Years 
(n=63) 
 
25-34 years 
(n=74) 
 
Age in Years (µ±SD) 25.0 ± 4.1 24.6 ± 4.1 25.1 ± 4.2 21.2 ± 2.0***  28.1 ± 2.6*** 
BMI  (µ±SD)(n=134) 23.2 ±3.7 23.6 ± 3.5 22.8 ± 3.9 22.8 ± 3.7 23.5 ± 3.8 
Year in school  
1st year undergraduate 
2nd year undergraduate 
3rd year undergraduate  
4th  and 5th year undergraduate 
Masters student 
Doctoral Student 
 
8.8% (12) 
5.8% (8) 
10.2% (14) 
12.2% (17) 
13.1% (18) 
49.6% (68) 
 
9.7% (6) 
9.7% (6) 
11.3% (7) 
14.5% (9) 
11.3% (7) 
43.5% (27) 
 
8.0% (6) 
2.7% (2) 
9.3% (7) 
10.7% (8) 
14.7% (11) 
54.7% (41) 
 
19.0% (12)*** 
12.7% (8)*** 
22.2% (14)*** 
22.2% (14)*** 
4.8% (3)*** 
19.0% (12)*** 
 
0.0% (0)*** 
0.0% (0)*** 
0.0% (0)*** 
4.1% (3)*** 
20.3% (15)*** 
75.7% (56)*** 
Employment Status(n=129) 
Yes, on-campus  
Yes, off-campus 
Yes, on and off-campus 
No, do not work for pay 
 
72.1 % (93) 
2.3% (3) 
1.6% (2) 
24.0% (31) 
 
74.1% (43) 
3.4% (2) 
1.7% (1) 
20.7% (12) 
 
70.4% (50) 
1.4% (1) 
1.4% (1) 
26.8% (19) 
 
63.3% (38) 
1.7% (1) 
1.7% (1) 
33.3% (20) 
 
79.7% (55) 
2.9% (2) 
1.4% (1) 
15.9% (11) 
Marital Status  
Single 
Living with partner 
Married 
Widowed 
 
78.1% (107) 
5.1% (7) 
16.1% (22) 
0.7% (1) 
 
83.3% (55) 
1.5% (1) 
15.2% (10) 
0.0% (0) 
 
72.2% (57) 
7.6% (6) 
19.0% (15) 
1.3% (1) 
 
93.7% (59)*** 
3.2% (2)*** 
1.6% (1)*** 
1.6% (1)*** 
 
64.9% (48)*** 
6.8% (5)*** 
28.4% (21)*** 
0.0% (0)*** 
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*** p < .001, **p <.01, *p <.05 
Table 1 Continued      
Characteristics Total 
(n=137) 
Male 
(n=62) 
 
Female 
(n=75) 
 
18-24 Years 
(n=63) 
 
25-34 years 
(n=74) 
 
Living arrangements 
Campus residence hall 
Other college/university 
housing 
Parent/guardian’s home 
Other off-campus housing 
Temporary housing  
 
15.3% (21) 
10.9% (15) 
 
1.5% (2)   
71.5% (98) 
0.7% (1)   
 
19.4% (12) 
11.3% (7) 
 
0.0% (0) 
69.4% (43) 
0.0% (0) 
 
12.0% (9) 
10.7% (8) 
 
2.7% (2) 
73.3% (55) 
1.3% (1) 
 
30.2% (19)*** 
7.9% (5)*** 
 
1.6% (1)*** 
58.7% (37)*** 
1.6% (1)*** 
 
2.7% (2)*** 
13.5% (10)*** 
 
1.4% (1)*** 
82.4% (61)*** 
0.0% (0)*** 
Religion (n=136) 
None 
Atheist 
Protestant 
Roman Catholic 
Mormon 
Orthodox 
Muslim 
Buddhist 
Hindu 
Other 
 
26.5% (36) 
16.2% (22) 
9.6% (13) 
12.5% (17) 
0.7% (1) 
1.5% (2) 
11.0% (15) 
6.6% (9) 
13.2% (18) 
2.2% (3) 
 
27.9% (17) 
21.3% (13) 
9.8% (6) 
6.6% (4) 
0.0% (0) 
0.0% (0) 
9.8% (6) 
6.6% (4) 
16.4% (10) 
1.6% (1) 
 
25.3% (19) 
12.0% (9) 
9.3% (7) 
17.3% (13) 
1.3% (1) 
2.7% (2) 
12.0% (9) 
6.7% (5) 
10.7% (8) 
2.7% (2) 
 
25.4% (16) 
14.3% (9) 
12.7% (8) 
17.5% (11) 
0.0% (0) 
1.6% (1) 
9.5% (6) 
7.9% (5) 
11.1% (7) 
0.0% (0) 
 
27.4% (20) 
17.8% (13) 
6.8% (5) 
8.2% (6) 
1.4% (1) 
1.4% (1) 
12.3% (9) 
5.5% (4) 
15.1% (11) 
4.1% (3) 
Bilingual  
Speak language related to 
cultural background 
Speak another language 
learned in school 
Speak only English 
 
89.8% (123) 
 
4.4% (6) 
 
5.8% (8) 
 
90.3% (56) 
 
1.6% (1) 
 
8.1% (5) 
 
89.3% (67) 
 
6.7% (5) 
 
4.0% (3) 
 
87.3% (55) 
 
4.8% (3) 
 
7.9% (5) 
 
91.9% (68) 
 
4.1% (3) 
 
4.1% (3) 
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Table 2.  Percent of food security status among international Iowa college students by the USDA 10-item model (n=137) 
 
 
 
*** p < .001, **p <.01, *p <.05 
 
Food Security  
Total 
(n=137) 
Male 
(n=62) 
Female 
(n=75) 
18-24 Years 
(n=63) 
25-34 Years 
(n=74) 
High  
Marginal 
Low 
Very Low 
 
48.2% (66) 
24.1% (33) 
18.2% (25) 
9.5% (13) 
 
 
45.2% (28) 
25.8% (16) 
16.1% (10) 
12.9% (8) 
 
 
50.7% (38) 
22.7% (17) 
20.0% (15) 
6.7% (5) 
 
44.4% (28) 
23.8% (15) 
15.9% (10) 
15.9% (10) 
51.4% (38) 
13.1% (18) 
20.3% (15) 
4.1% (3) 
Food security score 
(µ±SD)  
 
2.0 ± 2.8 2.3± 3.2 1.7 ± 2.4 2.6± 3.4* 1.5± 2.2* 
73 
 
Table 3. Interest in food assistance and information on the college campus (n=129) 
 
 
Food Assistance and 
Information  
Yes, I have 
received and 
I have used 
this 
information 
Yes, I have 
received this, 
but do not 
need this 
information 
No, I have 
not 
received 
this, but 
would like 
to 
No, I have 
not received 
this, and I do 
not need this 
information 
How to apply for 
federal food 
assistance programs 
(SNAP, WIC, food 
stamps)  
3.1% 3.1% 29.5% 64.3% 
Location of local 
food pantries, food 
banks, or free food 
sources  
9.3% 6.2% 36.4% 48.1% 
How to cook simple, 
cheap, and healthy 
meals  
14.1% 7.0% 46.1% 32.8% 
How to manage and 
budget monthly 
living and college 
costs 
13.2% 11.6% 40.3% 34.9% 
Resources about 
where to go and who 
to talk to on campus 
if I am having 
trouble getting 
enough food  
7.0% 5.4% 32.6% 55.0% 
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Table 4. Percentage of International College Students Meeting US Dietary Guidelines Based on the Block Dietary Screeners 
(n=137) 
 
 
*** p < .001, **p <.01, *p <.05 
 
Dietary Guideline 
Recommendation 
 
Total 
(n=137) 
Male 
(n=62) 
Female 
(n=75) 
 
18-24 years 
(n=63) 
25-34 years 
(n=74) 
30% or less of calories from fat 
Percent calories from fat % 
         Less than 30% 
         30-35% average 
         36-40% high 
         40-50% very high 
 
 
26.3% (36) 
37.2% (51) 
22.6% (31) 
13.9% (19) 
      
 
21.0% (13) 
38.7% (24) 
22.6% (14) 
17.7% (11) 
 
 
30.7% (23) 
36.0% (27) 
22.7% (17) 
10.7% (8) 
 
 
14.3% (9)** 
33.3% (21)** 
28.6% (18)** 
23.8% (15)** 
 
 
36.5% (27)** 
40.5% (30)** 
17.6% (13)** 
5.4% (4)** 
5-9 servings of fruits/vegetables 
per day 
Servings of fruits & vegetables: 
         5 or more per day 
         Less than 5 per day 
 
 
 
13.1% (18) 
86.9% (119) 
 
 
 
16.1% (10) 
83.9% (52) 
 
 
 
       10.7% (8) 
89.3% (67) 
 
 
 
         9.5% (6) 
90.5% (57) 
 
 
 
16.2% (12) 
83.8% (62) 
At least 20 grams of fiber per day 
Dietary fiber intakes 
         20+ grams per day 
         Less than 20 grams per day 
 
 
37.2% (51) 
62.8% (86) 
 
 
54.8% (34)*** 
45.2% (28)*** 
 
 
22.7% (17)*** 
77.3% (58)*** 
 
 
36.5% (23) 
63.5% (40) 
 
 
37.8% (28) 
62.2% (46) 
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CHAPTER 6.    GENERAL CONLUSION 
 
 Drawing from both study 1 and study 2, it can be concluded that the students at 
Iowa State University are not eating the recommended amounts of fruits, vegetables, or 
fiber but are consuming too much of their daily calories from fat. Both studies showed a 
need and, more importantly, participant desire to learn more about food assistance and 
programs that can help students struggling with food security as well as preparing cheap 
but also healthy meal options. 
Study 1, which included all students, showed that students who are in the upper 
BMI categories are experiencing lower levels of food security. Students who are 
employed, while also getting an education, are in the lower food secure categories. This 
is true even with students receiving financial aid. Older students from this study were in 
the lower food security categories. 
Study 2, regarding international students at ISU, are experiencing varying degrees 
of dietary acculturation. It was hypothesized that students who were more acculturated 
were more likely to have higher levels of food security; however, there was no statistical 
significance in the relationship between the level of food security and the level of 
acculturation. As hypothesized, students in the older age group (25-34 years old) were 
less acculturated and international students with children under the age of 18 in their 
household were more acculturated. 
Moving forward and in the process of developing future research that will build 
from this study, it would be beneficial to distribute the survey to the entire student body. 
This would provide a more detailed representation of all the students at Iowa State 
University in regards to their overall food security status and dietary intake. In addition, 
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future research might include the development of a food assistance program. This would 
respond to the large number of students who expressed a need for this information. 
International students who are struggling with food security should be provided with 
information as well as. One example of distribution of information is an in-class form. 
Classes that help the student learn various cooking practices, skills, and tools needed to 
adapt to their new environment could be held for the new students and returning students. 
Food availability and access within the international students and the overall student 
population should be addressed in order to further increase the level of food security 
among students. These results will be useful for Iowa State University to learn more 
about their student’s need and wants and help move towards a healthier and more secure 
future. 
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APPENDIX B: ONLINE SURVEY-CAMPUS FOOD HABITS 
 
Informed Consent 
 
Hello! 
 
If you are a college student enrolled at Iowa State University, and are 18-34 years old, we 
invite you to complete our research survey about foods. It will take approximately 15-18 
minutes. If you complete the survey, you may be eligible to pick up a $5 gift card to 
Target or an insulated lunch bag at an on-campus location. 
 
The study purpose is to describe the foods habits, shopping patterns, and influences on 
diet change. The results will provide insight into current food needs for students.  
 
Your participation in this study is voluntary. There are no foreseeable risks to your 
participation. Your responses are confidential. Survey responses as grouped data may be 
used in presentations or publications. No personally identifiable information will be 
reported.  Please do not share the survey link with others.  
 
If you have any research study questions, please contact Dr. Donna M. Winham at (515) 
294-5040, or dwinham@iastate.edu. If you have questions about your rights as a 
participant, or if you feel you have been placed at risk, you can contact the Office for 
Responsible Research (i.e., IRB Administrator at 515-294-4566, IRB@iastate.edu, or 
Director at 515-294-3115, Office for Responsible Research, Iowa State University, 
Ames, Iowa 50014).  
 
Completion of the survey will be considered your consent to participate.  Thank you for 
giving us your opinions and time! 
 
Sincerely,  
 
Donna M. Winham, DrPH, RD 
Molly Hiller, BA, Graduate Student IGPNS 
Food Science and Human Nutrition 
Iowa State University 
Ames, IA 50010 
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Eligibility 
 
Please not that there are several places in the survey where a response is required in order 
to continue. These are indicated by an *.  
 
*1. Are you currently a student at Iowa State University? 
 Yes 
 No 
 Optional comment 
*2. What is your age group? 
 18-24 years 
 25-34 years 
 Younger than 18 years 
 Older than 34 years
 
Demographics 
 
3. What is your gender? 
 Female 
 Male 
 Transgender/non-binary 
 Prefer not to answer
 
4. Which college are you in? 
 College of Business 
 College of Liberal Arts and 
Sciences 
 College of Engineering 
 College of Design 
 College of Agriculture 
 College of Human Sciences 
 College of Veterinary Medicine 
 Do not know 
 
 5. What is your current academic classification? 
 1st year undergraduate 
 2nd year undergraduate 
 3rd year undergraduate 
 4th year undergraduate 
 5th year or more undergraduate 
 Masters student 
 Doctoral student 
 Not seeking a degree
 
6. What is your current residency status at Iowa State University? 
 In-state student 
 Out-of-state student 
 International student 
 
7. Have you transferred to Iowa State University within the last 12 months? 
 Yes 
 No 
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Dietary Assessment Screener-Fruit/Vegetables/Fiber 
 
 
How often do you eat 
... 
Less 
than 
once per 
WEEK 
 
About 1 
time per 
WEEK  
2-3 
times  
per 
WEEK 
4-6 
times 
 per 
WEEK 
Once 
per 
DAY 
2 or 
more 
times 
per 
DAY 
Fruit juice, like orange, 
apple, grape, fresh, 
frozen or canned (Not 
soda or other drinks) 
      
Any whole fruit, fresh, 
frozen, or canned? 
      
Vegetable juice, like 
tomato juice, V-8 
      
Green salad (like 
lettuce of spinach 
salad) 
      
Potatoes, any kind, 
including baked, 
mashed or French fried  
      
Vegetable soup, or 
stew with vegetables 
      
Any other vegetables, 
including string beans, 
fresh peas, corn, 
broccoli, bok choy, 
tomatoes, cauliflower, 
carrots, onions or 
others  
      
Fiber cereals like 
Raisin Bran, Shredded 
Wheat, All-Bran or 
Fruit-n-Fiber 
      
Beans such as baked 
beans, pinto, kidney, 
black, white, red beans, 
fava, chickpeas, dry 
peas, or lentils, dal ful 
medames (not green or 
string beans, not 
soybeans) 
      
Dark bread such as 
whole wheat or rye 
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Other vegetables not 
listed 
      
 
 
Dietary Assessment Screener-Fat 
 
 
How often do you eat ... 
Once per  
MONTH or 
less 
2-3 times  
per 
MONTH 
1-2 times  
per 
WEEK 
3-4 times 
 per 
WEEK 
5 or 
more  
times 
per 
WEEK 
 
Hamburgers, ground 
beef, meat burritos, 
beef or pork tacos 
 
     
 
Beef or pork, such as 
steak, roasts, ribs, 
chops, or in sandwiches 
 
     
 
Cold cuts, lunch meats 
(deli), ham (not low-fat)  
 
     
 
Hot dogs, or Polish or 
Italian sausage 
 
     
 
Fried Chicken 
 
     
 
Bacon, breakfast 
sausage 
 
     
 
Salad Dressings (not 
low-fat)  
 
     
 
Margarine, butter or 
mayonnaise on bread or 
potatoes 
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Margarine, butter or oil 
in cooking or to fry or 
season foods 
 
     
 
Eggs (not Egg Beaters 
or just egg whites) 
 
     
 
Pizza 
 
     
 
Cheese or cheese 
spreads (not low-fat) 
 
     
 
Whole milk or 
chocolate milk (not 
low-fat or skim) 
 
     
 
French fries, fried 
potatoes 
 
     
 
Corn chips, potato 
chips, popcorn, crackers 
 
     
 
Doughnuts, pastries, 
cake, cookies, [Mexican 
sweet breads] (not low-
fat) 
 
     
 
Ice Cream (not sherbet 
or low-fat) 
 
     
Any other foods that 
you eat that are high in 
fat?  
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Food Availability-USDA Adult Food Security Module 
 
1. Which of these statements best describes the food eaten in your household in the 
last 12 months? I (or we) had…  
 Enough of the kinds of foods I want 
 Enough but not always the kinds of foods I want to eat 
 Sometimes not enough to eat 
 Often not enough to eat 
 Optional comment 
 
2. Thinking about your household over the last 12 months, or since last April,…was 
each statement often true, sometimes true, or never true…for you or your 
household  
 Often True Sometimes True Never True 
I worried whether 
my food would 
run out before I 
got money to buy 
more. 
   
The food I bought 
just did not last, 
and I did not have 
money to get 
more. 
   
I could not afford 
to eat balanced 
meals. 
   
Optional comment:
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3. In the last 12 months, did you ever cut the size of your meals or skip meals 
because there was not enough money for food? 
 Yes, almost every month 
 Yes, some months, but not every 
month 
 Yes, only 1 or 2 months 
 No 
 Do not know 
 Optional comment 
 
4. In the last 12 months, did you ever not eat for a whole day because there was not 
enough money for food? 
 Yes, almost every month 
 Yes, some months, but not every 
month 
 Yes, only 1 or 2 months 
 No 
 Do not know 
 Optional comment 
 
 
 
 
 
5. For each statement, please mark the box that is most appropriate for you. In the 
last 12 months… 
 
 Yes No Do not know 
Did you ever eat 
less than you felt 
you should 
because there was 
not enough 
money for food? 
   
Were you ever 
hungry but did 
not eat because 
there was not 
enough money for 
food? 
   
Did you lose 
weight because 
there was not 
enough money for 
food? 
   
Optional comment: 
 
Spending Choices 
 
For the following statements, please tell us how often each of these things happened to 
you in the last 12 months. 
 
 86   
 
 Every month Some months 
during the 
year 
1 or 2 times 
in the year 
Never  
I went hungry 
so that I could 
use my food 
money to go 
out somewhere 
social with 
friends. 
    
I asked family 
or friends for 
help so that I 
had enough 
money to 
cover my food 
costs. 
    
I bought the 
cheapest food 
available even 
though I knew 
it was not the 
healthiest. 
    
I had to choose 
between 
paying for 
food and 
paying for 
medicine or 
medical care. 
    
I had to choose 
between 
paying for 
food and 
paying for 
housing or 
utilities. 
    
I had to choose 
between 
paying for 
food and 
paying for 
school loans, 
tuition, or 
other 
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educational 
expenses. 
 
Age and Self-rated health 
 
16. What is your age in years? [Please select age from the drop down menu.] 
Answer choices: 18-34  
 
17. How would you describe your general health? 
 Poor 
 Fair 
 Good 
 Very good 
 Excellent 
 
18. What is your height in feet and inches? [Or enter in centimeters] 
Answer choices: Feet 3-7, do not know; Inches: 0-11, do not know; Comments 
 
19. What is your weight in pounds?  
Manual entry of weight in pounds 
 
 
20. Optional: You may enter you weight in kilograms here if you do not know in pounds. 
Manual entry of weight in kilograms 
 
Living arrangements while enrolled at ISU 
 
21. Where do you currently live? 
 
 Campus residence hall 
 Other college/university housing (example: University Village, etc.) 
 Fraternity/sorority house 
 Parent/Guardian’s home 
 Other off-campus housing  
 Temporarily with a friend(s) until I find other housing (not contributing to 
housing costs) 
 Temporarily with a friend(s) until I find other housing (help with housing costs) 
 Temporary housing, please describe below 
 Houseless 
 Other 
 Comments 
 
22. What is your marital status? 
 Single 
 Living with partner 
 Married 
 Divorced 
 Separated 
 Widowed
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23. Are you the parent (step-parent, guardian) or a child under age 18 years? 
 
 Yes  No 
 
Ethnicity and “Race” 
 
24. Are you of Hispanic, Latino, or Spanish origin? 
 
 No, not of Hispanic, Latino, or Spanish origin 
 Yes, Mexican, Mexican-American, Chicano 
 Yes, Central American 
 Yes, South American 
 Yes, another Hispanic, Latino, or Spanish origin (please specify below): 
o Responses 
 
25. Which one or more of the following would you say is your “race”? [Check all that 
apply] 
 
 White 
 Black, African American, 
African 
 Asian or Pacific Islander 
 American Indian, Alaskan 
Native, Indigenous Person of 
Americas, Native Hawaiian 
 Biracial or Multicultural 
 Comment 
 
Dietary Restrictions 
 
26. Do you follow any special dietary practices or restrictions? 
 
 Yes 
 Maybe, not sure 
 No 
 Comments 
 
27. What are your special dietary practices or restrictions? [Check all that apply. Please 
describe in more detail in the comment box.] 
 
 Yes, vegetarian or vegan (not because of religion) 
 Yes, based on my religious practices 
 Yes, due to chronic disease (e.g. diabetes, celiac, etc.) 
 Yes, weight loss diet 
 No, do not have a special dietary practice or restriction 
 Comment 
Religious Affiliation 
 
28. What is your present religion, if any? [Please select one from the following options.] 
 
 None 
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 Atheist, or agnostic 
 Protestant (Baptist, Methodist, Non-denominational, Lutheran, Episcopalian, 
Church of Christ, etc.) 
 Roman Catholic  
 Mormon (LDS/ Church of Jesus Christ of Latter-day Saints) 
 Orthodox (Greek, Russian, or other orthodox church) 
 Jewish (Judaism) 
 Muslim (Islam) 
 Buddhist 
 Hindu 
 Other - please specify: 
 
Generation 
 
29. Please mark which one of these statements you feel describes you the best:  
 
 1st generation-- You were born in another country. 
 2nd generation-- You were born in the USA, and either one or both of your parents 
was born in another country. 
 3rd generation-- You were born in the USA, both parents were born in the USA, 
and all four grandparents were born in another country/countries. 
 4th generation-- You and your parents were born in USA and at least one 
grandparent was born in other country with the remainder born in the USA.  
 5th generation-- You and your parents were born in the USA and all four 
grandparents were born in the USA. 
 Comment 
Length of time in the US 
 
30. In the previous question, you indicated that you were born in another country. How 
long have you lived in the United States on a continuous basis? Select the best response 
from the drop-down menu.  
 
Answers range from less than 1 year to 34 years and do not know. Optional comment 
section. 
 
 
Language 
 
31. Do you speak another language fluently besides English? 
 Yes, I speak another language related to my cultural or ancestral background 
 Yes, I speak another language that I learned in school and it does not relate to my 
culture or ancestry 
 No, I speak English only 
 
1. What other language do you speak? Please select one from the list below, or write in 
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the name of the language that you speak in the ‘other’ box. If you speak multiple 
languages, select the one that you use most often, and that is most relevant to your 
self-identity. 
 Arabic 
 Chinese 
 Farsi 
 French 
 German 
 Hindi 
 Korean 
 Malay 
 Portuguese 
 Spanish 
 Comment 
 
Acculturation 
 
33. Think about how you identify yourself culturally…Some examples could be Chinese, 
Hispanic or Latino/a, Bosnian, African American, German-American, White, etc. Please 
write in the comment box how you identify culturally.  
Comment box for responses. 
 
 
 
 
 
Stephenson Multigroup Acculturation Scale 
 
 False Partly False Partly True True 
My diet has 
changed since I 
came to ISU 
    
I understand 
English 
(spoken, 
written), but I 
am not fluent in 
speaking 
English myself. 
    
I am informed 
about current 
affairs in the 
United States 
    
I speak my 
native language 
with my friends 
and 
acquaintances 
from my 
country of 
origin.  
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I have never 
learned to speak 
the language of 
my native 
country.  
    
I feel totally 
comfortable 
with American 
people.  
    
I eat or prepare 
traditional 
foods in the 
same or similar 
way as my 
native culture. 
    
I have many 
American 
acquaintances. 
    
I feel 
comfortable 
speaking my 
native language. 
    
I am informed 
about my 
current affairs 
in my native 
country. 
    
I know how to 
read and write 
in my native 
language. 
    
I feel at home in 
the United 
States. 
    
If you are 
paying 
attention, please 
answer "true" 
for this 
question. 
    
I attend social 
functions with 
people from my 
native country. 
    
I feel accepted 
by Americans. 
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I speak my 
native language 
at home (here in 
the United 
States). 
    
I regularly read 
magazines from 
my ethnic 
group. 
    
I listen to music 
of my ethnic 
group. 
    
I know how to 
speak my native 
language. 
    
I know how to 
prepare 
American 
foods.  
    
I am familiar 
with the history 
of my native 
culture. 
    
I regularly read 
an American 
newspaper 
(online or 
print). 
    
I like to listen to 
music of my 
ethnic group. 
    
I like to speak 
my native 
language. 
    
I feel 
comfortable 
speaking 
English. 
    
I speak English 
at home.  
    
I speak my 
native language 
with my spouse 
or partner. 
    
When I pray, I 
use my native 
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language. [If 
you do not pray, 
answer 
hypothetically.] 
I attend social 
functions with 
American 
people.  
    
I think in my 
native language. 
    
I stay in close 
contact with 
family members 
and relatives in 
my native 
country.  
    
I am familiar 
with important 
people in 
American 
history.  
    
I think in 
English. 
    
I speak English 
with my spouse 
or partner. 
    
I like to eat 
American 
foods.  
    
 
Shopping Patterns 
 
36. How often do you go to each of the following places to get groceries or prepared 
foods? 
 
 Very often Often Sometimes Rarely Never 
University 
food outlet 
(using meal 
plan) 
     
University 
food outlet 
(NOT using 
meal plan) 
     
Fast food 
restaurants 
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(such as 
McDonald's, 
Taco Bell) 
Grocery 
store, 
supermarket 
(Hyvee, 
Fareway, 
Aldi) 
     
Co-operative 
grocery 
(Wheatsfield, 
Campbell's) 
     
Small corner 
store or 
convenience 
store (such 
as Casey's or 
Kum & Go) 
     
Walmart      
Warehouse 
club or 
superstore 
(such as 
Costco, 
Sam's Club, 
Target) 
     
Farmer's 
market or 
produce 
stand 
     
Garden or 
other outdoor 
foraging for 
fruits or 
vegetables 
     
Fraternity or 
Sorority 
     
Other type of 
restaurant, 
buffet, food 
truck, or 
coffee shop 
     
Off campus 
food pantry, 
soup kitchen 
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or other free 
food 
assistance 
program  
Parent's 
home or 
home of 
other family 
     
Friend's 
home 
     
Free food at 
event on or 
off campus 
     
International 
grocery store 
(such as 
Pammel 
grocery or an 
Asian 
grocery 
store) 
     
Comment: 
Barriers to Food Access 
 
37. Think about the current semester. How often have the following circumstances made 
it hard for you to get the food you want? 
 
 Very often Often Sometimes Rarely Never 
No time to 
shop for food 
     
No time to 
prepare food 
     
Lack of 
facilities to 
prepare food 
     
Lack of 
reliable 
transportation 
     
Cost of food      
Location of 
food outlets 
on campus 
     
Hours of 
operation of 
food outlets 
on campus 
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Lack of 
availability 
of cultural or 
ethnic foods 
     
Lack of foods 
for my 
dietary needs 
     
 
Government Assistance Programs 
 
38. Have you received information about the following things from the university, 
student groups, friends, or someone you know? (Do NOT include information you 
received from somewhere else) 
 
 Yes, I have 
received this, 
and I have used 
this 
information 
Yes, I have 
received this, 
but I do not 
need this 
information 
No, I have not 
received this, 
but I would 
like to  
No, I have not 
received this, 
and I do not 
need this 
information 
How to apply 
for federal 
food assistance 
programs 
(SNAP or food 
stamps, WIC) 
    
 Location of 
local food 
pantries, food 
banks, or free 
food sources 
    
How to cook 
simple, cheap, 
and healthy 
meals 
    
How to 
manage and 
budget 
monthly living 
and college 
costs 
    
Resources 
about where to 
go and who to 
talk to on 
campus if I am 
having trouble 
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getting enough 
food. 
 
Discrimination 
 
39. In the last 3 months, have you felt you were treated unfairly because of your ethnic, 
racial, or religious background? 
 Yes  No 
 
40. Were you treated unfairly at any of the following places? 
 
 Yes No Do not know Prefer not to 
answer  
On campus or 
in a classroom 
setting 
    
In a store where 
you were 
shopping 
    
At your place 
of work 
    
In a restaurant, 
bar, theater, or 
other 
entertainment 
place 
    
In dealing with 
the police, such 
as traffic 
incidents 
    
While getting 
healthcare for 
yourself or a 
family member 
    
Comments: 
Employment, Aid, and Income 
 
41. Think about the current semester. Did you receive any financial aid, need-based 
grants or scholarships, or need-based loans to pay for college and living expenses? 
 Yes 
 No 
 
 
 
42. Do you work at a paying job? 
 Yes, on-campus employment 
 Yes, off-campus employment 
 Yes, both on-campus and off-
campus employment 
 No, do not work for pay 
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43. What is your annual income, meaning all the income from all sources earned last year 
(not including financial aid from school)? 
 $0-4,999 
 $5,000-9,999 
 $10,000-14,999 
 $15,000-19,999 
 $20,000-24,999 
 $25,000-29,999 
 $30,000-34,999 
 $35,000-39,999 
 $40,000-44,999 
 $45,000-49,999 
 $50,000-59,999 
 $60,000-69,999 
 $70,000 or above 
 Prefer not to answer 
 Comments 
 
Completion 
 
44. How much of this survey have you completed? 
 
 None of it 
 A few questions 
 Maybe 50% or half 
 More than 50% but not 75% 
 About 75%, but not all of it 
 Most or all of it 
 95-100% 
 
45. Address 
 First name only 
 Birth month 
 ISU email address 
 
